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Signaling with one hand and watching the returning ray through the attached Zeiss prism monocular. 


A TRIPLE MIRROR FOR SECRET SIGNALING.—[See page 346.] 
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Physical Safeguards in Railroad Travel 


\ three fatal disasters during the past few years 
sing e dk of twenty-three passengers, the 
New Have Railroad has proved the futility of 
attempting to protect the lives f its passengers against 
dangerous ¢1 é l yg ¢ instructions to its engi 
"4 e the « t cpead above fiftee! 
mile ' rhe Bridg d ster, the se l 
of i nel dt S y stranee ind seve 
recommendations from the Interstate Commerce Com 
missi Nothing, howeve is done to remedy tl 
defe nd ittle over a year later a similar disaste 
due to sin r causes, occurred at the Westport cross 
ave 
in the estigation of this accident by the Interstate 


Commerce mmission the vice-president of the road 
wa isked W t eth ince the Bridgeport accident 
and the epert that was made it under the auspices 


of the Interstate Commerce Commission, has the New 


itt I d prevent recurrence Phe 
answer V We have done all we know how As a 
Cul rep we invite attention to the 
article ont Westport wre ind particularly to the 
diagram ind tograpl whicl illustrate it to in 
fon l« t ‘ 

Perfect natura is the oft-reiterated question of 
ti m ‘ ‘ nissi s to hy the New 
Have I I l thened its crossovers, ol 
it “iuced 1e f 1 of the matic stop rhe state 
ment of the vice-president that the lengthening of 
cru ers \ ild not prevent such disasters is simply 
| te Chere is t a maintenance-of-way engi 
nee! nt hhevle 1.000 miles of railroad in this 
country ! would net wish to put in at express 
track crossovers the easiest switch that the loeal con 
ditions at the trac ind the ingenuity of the switel 
miuker permit It is : very we for the New Haven 
otficia 7 f stiffening discipline mut they 
kno er we or it is their duty to know, that the 

fet he traveling public demands, in addition to 
the stiffen: discipline, that the tracks, the signal sys 
tem and the g stock shall be made as proof against 
the ert f huma fallibility as the ample financial 
resources of the New Haven Railroad Company ¢a! 
make the 

We lool ’ for evidence that the company has 
made any effort to improve the physical conditions 
eve ut those point which previous disasters had 
shown to be f f menace rhe public may well ask 

Why. with the example of the Pennsylvania and New 
York ¢ ! roads before it, to say nothing of the 
recommendations of the Interstate Commerce Commis 

ha the New Haven road been eniltv of such 

‘ ‘ 


The Nobel Prize Awarded to Dr. Carrel 


T is with special gratification that we Americans 

note the award of the Nobel Prize for Medicine 

Dr. Carrel of the Rockefeller Institute for Medical 
Resea re While for. Carre i French by birth and 
train i epoch-making researches have beet f 
the most part conducted on American soi 

here is no need, in speaking to our reader to more 


mention the principe! products of Dr. Car 


ecount has ready been given to our readers in one 
of our August issues of st year In 1:0 he entered 
the Rockef r Institute f Medical Research and be 
gan his investigations « the continuance of tissue life 
in excised portions of the mal body These are of 
the highest interest, bot from the point of view of 
pure science nd also in their application to medical 
nd surgic pr “ 

From the standpoint f theo it may well be said 


that our ability to cause the growth of living matter 


be if brings us pel ) e step nearer to that 
dream of the biologist—the production of living matter 

— vy commented upon by Prof. Schiifer 
‘1 is recent address I m the practical point of 
vie several important retleectious present themselves 
Dor. Carrel has found that the medium which in normal 
ife surrounds ea tissue, is not the one best adapted 
for its 21 I es the ne hand the possi 
nilit at nari 3 sti iting the growth of certain 
rg or ti ex s the need may arise, by medica 
tion with specific substances affecting that particular 
tissuc It suggest on the other hand, the possible 
opposite procedure of checking the growth of abnormal 
structures, such as tumor and cancers, by similar medi 


catior It wi v” remembered that efforts in this diree 
ago by Prof. Beard of 


Edinburgh, unfortunately without any apparent success 


tla were l ide some veurs 


But hat pears undoubtedly at present the most 
promising field of application of the results obtained 
by Tbr. Carrel is the grafting of foreign healthy tissue 


in place of diseased or injured tissue In order to be 


able to practise such transplantation as a matter of 
regular routine, and not as a mere occasional medical 
curiosity, it will be necessary to have on hand and pre 
serve for use suitable portions of living tissues. The 


possibility of keeping alive for several months pyrtions 
of excised animal organs placed in a suitable nutrient 
medium, as demonstrated by Dr. Carrel, is from this 


point of view of the highest interest And the import 


anee of this line of wo is proved beyond peradven 
ture by the successes recorded by Dr. Carrel in the 
ectual transplantation of entire organs, such as the 
kidney, in animals. The new organ thus engrafted has 


been found capable of fulfilling in every way the fune 


tions of the norma ind natural organ 
rhe Nobel Prize is intended as an award for achieve- 
ments of no ordinal merit So long as there are men 


like Dr. Carrel for candidates we need entertain no 
fear that the prize should ever lose any of the prestige 


which so justly attaches to it 


Farm Economics 
é HERE are many reasons why the subject of 


Farm Economics should command special in 
terest In the fir 





place it coneerns directly 
and personally a large and important class of our 
population. Then, again, indirectly we are all depend 
ent upon the farmer for the most indispensable of 


all our suppli our food. To the student of political 





economy the special branch of agrarian economics pre- 
sents some features of particular interest owing to its 
fundamental character and its close relation to the 
most primitive wants of man. 


Our Government is doing splendid work in collect- 





ing data which must be welcomed by each of these 





Cl: ss of persons interested, but most of all by the 


farmer to whom the question of the judicious distribu 
tion of his investment, to the best effect, among the 
several items incidental to farm management, is a 
matter of dollars and cents 
Bulletin No. 212 of the Bureau of Plant Industry, 
A Study of Farm Equipment in Ohio,” gives a most 
valuable review of important data of this character 
gathered and collated with much painstaking care by 
Mr. L. W. Ellis 
On twenty-one farms investigated the following was 
found to be the average distribution of capital in 
vested: In land, drainage and water supply, 61 per 
cent; in buildings, 21 per cent; in implements and 
machinery, 5 per cent; and in live stock, 13 per cent. 
The bulletin gives much detailed information, of which 
the figures just quoted represent a gross summary. 
Ours is the day of scientific management. No long- 
er need the farmer slowly find his way to the best 
working conditions by a series of successive approxi- 
mations—the Government helps him to profit by the 
experience of others, who have preceded him, and have 
paid the heavy dues of that excellent but dear school- 
ing 
The Problem of Launching the Naval 
Hydro-aeroplane 
ik. development of the hydro-aeroplane seemed 
at the very beginning of its dual application to 
promise speedy acceptance by the navy as a 
military adjunct for the purpose of scouting. The 
partisans of this modified aircraft lost no time in mak 





ing all sorts of extravagant claims for it. According 


to them, the fleet was to have new eyes at a smal] 


cost, and the aviator was to do prodigious things in the 


way of helping the fleet commander to guard against 
surprise while himself taking advantage of every 
opening presented by an unwise maneuver on the 
part of the enemy. 

There are some physical conditions which, unfortun- 
ately, make the practical acceptance of the aeroplane 
on shipboard hard to realize. The notable flights of 


Ely from the U. 8S. 8. 


“Birmingham” two years ago 
and the later performance of the same aviator in flying 
to the U. S. S. “Pennsylvania” and returning from that 
ship, showed what could be done under favoring condi- 
tions; and they also proved that the aeroplane was 
quite unfitted for associate operations with a craft at 
sea—especially if the flying machine was forced to 
take to the water. The extremely cumbersome launch- 
ing and landing platforms, well enough for an experi- 
ment, could not be tolerated on a fighting ship in time 
of war The logical outcome was the hydro-aero- 
plane. The very frailty of the flying machine marked 
it an easy prey for rough waters; and while its pon- 
toons might serve to add an element of safety for the 
benefit of the aviator, still they could promise but little 
protection for the planes and general structure if ex- 
posed to waves of any force and weight. This has 
been discouragingly exemplified upon many occasions 
up to date. It was evident that even the water-plane 
was no better than the aeroplane, if it had to start 
from the water or return to that element when the 
surface was much agitated. Accepting, then, the pon- 
toons as features of safety, the next logical effort was 
in the direction of finding an efficient means for get- 
ting the aircraft away from the deck of the ship. 

The 
much thought, both here and in Europe. On the other 
side of the Atlantic the pros and cons of the Wright 


roblem of successful launching has been given 


launching rail have been discussed with more or less 
thoroughness, and among naval aviators it is generally 
looked upon as a possible last resort, but not the ideal 
demanded by the conditions afloat and the require- 
ments of the latest types of high-speed machines. 
Shortness of runway is arbitrarily fixed in a measure 
by the essentially military features of the man-of-war, 
and for that reason some form of impulse had to be 
devised which would give the aircraft the needed veloe- 
ity of headway within a short distance. Capt. Wash- 
ington I. Chambers, U. S. N., has been quietly working 
for months upon a launching apparatus which, in 
effect, is a sort of pneumatic catapult. This mechan- 
ism received its initial test at Annapolis during the 
past August, and while the aeroplane took a tumble, 
still the broad idea of the installation gave gratifying 
promise. It is quite probable that when the control of 
the impulse and its acceleration are properly adjusted, 
the apparatus will prove quite practicable within limits. 
However, it is not a question of throwing a solid mass 
into the air, but the far more delicate problem of get- 
ting a sensitively balanced kite, as it were, started on 
its flight against the opposing air. The tests at An- 
napolis clearly showed how disturbing was the effect 
of a slanting wind and how necessary it probably 
would be to get the aeroplane launched squarely 
against the breeze. Even though the catapult be in- 
stalled so that it can be made to face the wind, that 
does not dispose of the difficulties. A big ship in 
motion very seriously modifies the streamlines, so to 
speak, of the air currents, and the higher the speed of 
the vessel the more profound the aerial perturbation. 
Only big ships will be able to carry associate aircraft, 
and here we have another aspect of the question to 
vex the experimenter. Only a short while ago, an Ital 
ian aviator Was maneuvering in a hydro-aeroplane over 
the waters of the Gulf of Spezia. By chance, the 
battleship “Dante Alighieri” was running some of her 
trials at the same time. The “Dante Alighieri” is 
credited with a full speed of something over 24 knots 
an hour. Whether she was running at her highest 
rate then is not certain; but the aviator, swinging 
through the air across her wake, suddenly found his 
machine beyond his control, and down he plunged into 
the water. The mishap was unquestionably due to the 
disturbed condition of the air produced by the passing 
battleship. 

Of course, there is a point forward on a ship under 
way where the air passing sternward probably flows 
fairly evenly, and the studies of the naval aviator 
must be twofold: first to evolve a satisfactory launch 
ing machine and then to place that apparatus where it 
may do its work with the least risk to the aircraft 
The public should not be hasty in its judgment or rash 
in its conclusions. All of these difficulties will be skil- 
fully overcome iy time, but the hour for the aeroplane 
on shipboard has not yet arrived. It must be remem 
bered that there are the corresponding difficulties of 
returning to the ship after a flight. Will the flying 
machine be able to make a successful landing aboard 
if a wind is blowing and the air currents are much dis 
turbed’ This is decidedly debatable. 
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Electricity 


Street Lighting as Police Aid.—An Indiana city has 
recently utilized a special street lighting system that 
had been installed for ornamental illumination to assist 
the police in case of an alarm after the lights have 
been turned off at night. A controlling switch in the 
office of the chief of police enables the lights to be 
flashed on while officers are scouring the streets. 


The Smallest Dynamo in the World.—An electric gen- 
erator only 15 millimeters in height, weighing only 7 
grammes and wound with silk-insulated wire was re- 
cently exhibited before the French Academy of Sciences. 
The armature of this diminutive machine is 6.2 milli- 
meters in diameter, and the commutator and brushes are 
constructed as accurately as in a large machine. The 
output is about 2 amperes at 2.5 volts. 

Photo-telegraphy Without Selenium.—Paris daily 
newspapers are beginning to use pictures transmitted by 
a method employing a copper plate prepared from the 
original photograph negative. This transmitting plate 
resembles a half-tone plate and consists of parallel lines 
in gelatin upon the copper surface. In the black parts 
of the picture the lines are wide, covering nearly all the 
space, and in the whites they are very narrow. The plate 
is wound around the cylinder of a transmitting instru- 
ment, synchronized with a receiving instrument which 
operates by the deflection of a beam of light. 

Electrical Operation of a Bascule Bridge.—<An elec- 
tric motor-operated baseule bridge of a railroad com- 
pany over the Calumet River, near South Chicago, IIL, 
is supplied with power from an isolated plant with an 
equipment of storage batteries. The object of the 
auxiliary storage battery plant is to enable an electric 
generating plant of small capacity to be utilized without 
overloading of the generators or risk of failure in the 
operation of the bridge. The electrical control of the 
bridge is interlocked with the signal system of the 
railroad trackage passing over the bridge, so that it 
is impossible to receive any current on the controller 
until the proper signals have been set. 

The Part of the Electric Motor in Irrigation Work.— 
The irrigation of what used to be known as the Great 
American Desert has shown this strip of country to be 
very fertile land that had needed only adequate water 
supply, and the extension of irrigation has been part of 
the development of several of the great electrical trans- 
mission systems in the arid zone. At the same time the 
more refined experience with irrigation has shown an 
important application of the electric motor, viz., for the 
pumping work necessary to make the newly provided 
water supply available to the farmer. The actual 
amount of water needed (under skillful farming) is small 
and may be brought to the farmer’s very door by motors 
supplied with electrical energy at a favorable rate, viz., 
$20 per horse-power for the six months’ season. 

Co-operation in Power Supply.—Nowadays the co- 
operation of public service companies not only helps 
out with the supply of many things which formerly 
all individuals and concerns had to provide for them- 
selves, but gives a commodity of better quality than 
the small consumer could possibly afford otherwise. 
The electricity supply companies, especially, step in 
to give many private consumers far better light and 
power in both home and workshop than they could 
provide for themselves. This important feature of 
modern civilization is brought to mind in a recent 
number of a German electrical paper, pointing out 
the superiority of the electric motor over the gas or 
gasoline engine under certain conditions. Where the 
load is intermittent and relatively small and the ruling 
considerations are convenience, simplicity, and cleanli- 
hess, using the electric motor, that is, energy delivered 
by wire from a central generating station, is a cheap 
solution of the power problem. When power is required 
for long periods and in large amounts, however, there 
is a point beyond which the internal combustion engine 
will be cheaper than the motor. 


The Vogue of the Steam Turbine in the Generation 
of Electricity.—The large extensions to electrical supply 
equipment in Chicago that are now in hand eall atten- 
tion to the vogue of steam turbine generators in the huge 
Projects at the present time superseding the engine- 
driven generators that were universally employed in the 
earlier days of electrical engineering. For the Fisk 
Street Station, Chicago, a 25,000 kilowatt, 4,500 volt, 
3-phase Parsons’ horizontal unit, having a speed of 750 
revolutions per minute, is now under construction. This 
generator will be about 75 feet long and 18 feet wide. 
The addition to the plant will be large enough to house 
four of these units, bringing the ultimate capacity of this 
Station up to 220,000 kilowatts. The project for the 
new Northwest Station in the same city comprises twelve 
20,000 |<!, watt vertical steam turbine generators to be 
housed in two similar groups of buildings, and two of 





these unit now installed. The rotating member, 
eontainin lisks with a total of 7,392 buckets and 
Weighing almost exactly 100 tons, is supported on a step 


bearing which is supplied with oil at a pressure of 800 
Pounds per square inch, 





Aeronautics 


Monoplanes Abandoned by the British Army.—Fol- 
lowing the example of the French, the British govern- 
ment has decided to use only biplanes for military pur- 
poses. The many deaths that have occurred in the last 
few months is the obvious reason. 

Test of a New Wireless Apparatus for Aeroplanes.— 
A wireless apparatus recently designed for torpedo 
boats and submarines is being tested out in a Curtiss 
military biplane at Hammondsport, N. Y. The genera- 
tor is said to weigh less than five pounds and to be 
driven by a source of power other than the aeroplane 
motor, so that it is not affected by accident to the 
latter. On October 14th this machine was flying above 
Lake Keuka at night with a powerful searchlight, 
which would go out every time the aviator sent a mes- 
sage and would light up again as soon as he stopped 
sending. 

Two Airship Patenis.—Frederick Brackett of Wash- 
ington, D. C., has secured patents, Nos. 1,039,092 and 
1,039,251, for airships, the former including a steering 
mechanism which has a frame alongside the craft and 
inclining downwardly toward one end of same with a 
number of planes spaced apart in the frame. The 
patent, No. 1,039,251, has a number of containers each 
formed of an elongated and pointed element substan- 
tially rectangular in cross section and eurved longitudin- 
ally with the containers arranged side by side in super- 
posed groups in such manner as to provide planes, 
suitable propelling means being provided. 

Russian Military Aviation.—The Russian military 
aviation concourse was opened on September 4th at the 
St. Petersburg aerodrome, and is the first one of any 
account to be held in the country. Eleven aeroplanes 
were entered, most of which, like the “Sikorsky,” “ Dux,’ 
“*Haeckel” and others, were of home make. There were 
also two German flyers entered. The conditions were 
as follows: A continuous flight of 114 hours with a load 
of 400 pounds, and gasoline and oil for a 3-hour run. 
Six speed flights, forward and back in straight line, a 
15-minute flight at 1,500 feet height, and a 10-minute 
flight with an extra heavy load. Also mounting and 
dismounting the apparatus, hard flights from plowed or 
grass-covered fields, and the like. The three prizes were 
$16,000, $8,000 and $5,000. 

Safety of the Hydro-aeroplane Again Demonstrated.— 
On October 11th, Marshall E. Reid, the young Phila- 
delphia aviator, and Lieut. Com. H. C. Mustin, of the 
Philadelphia Navy Yard, attempted to fly from Cape 
May over Delaware Bay to Philadelphia. The flight 
was made in Mr. Reid’s Wright biplane which he has 
equipped with floats, lately. Some time after the start 
of the flight, while the men were 500 or 600 feet above 
the waters of Delaware Bay, a cylinder head blew off 
and the aeroplane dived to the surface of the bay. In 
some unaccountable manner the gasoline caught fire, 
and the machine was ablaze when it struck the water. 
The occupants managed to put out the flames, but as 
the weather was foggy, there was nothing that could 
be done except to wait until they were located. They 
were eighteen hours upon the leaky pontoons before an 
oyster patrol boat picked up the men and their machine 
and landed them at Port Norris, N. J. After this 
adventure young Reid is highly in favor of the hydro- 
aeroplane as he believes if the accident had happened 
above the ground both he and his companion would 
have been killed. It would be well to have some sort 
of a shrill signaling device on an aeroplane, that could 
be used in case of an accident like this in foggy weather. 

Opening of the Aeronautical Society’s New Field.— 
The new aviation field recently secured by the Aero- 
nautical Society at Oakwood Heights, Staten Island, 
was auspiciously opened on Columbus Day by a model 
aeroplane contest and a number of exhibition flights 
by leading aviators. Three records were broken in the 
former events, and the finish of the program was a 
daring parachute jump from Harry Brown’s Wright 
bipiane by Frederick Rodman Law, this being the 
sixth time that this daring parachute dropper has per- 
formed this feat in mid-air. He carries the parachute 
folded upon his shoulders and attached to a sort of har- 
ness of heavy leather straps passing around his body 
and limbs. He made the leap from a height of 5,500 
feet and was nearly ten minutes in descending to earth. 
Mr. Brown, despite his injured wrist, handled his machine 
splendidly and there was no perceptible waver when Law 
jumped overboard. Mr. Law’s sister, Miss Ruth Ban- 
croft Law, also made a pretty exhibition flight in her 
Wright biplane, and Mr. E. Weeks of Scranton, Pa., 
made an exhibition flight in a novel combined Curtiss 
and Farman biplane. Shooting at bunches of three or 
four toy balloons by Mr. Dillon Hoffman while circling 
about in Brown’s machine was another feature of the 
exhibition. Mr. Brown was unable to operate his 
Wright in a gusty wind so that Hoffman could hit the 
balloons, although the latter holds the record of hitting 
eighteen out of twenty balloons. Over 6,000 people 
attended the meet. The interest and enthusiasm mani- 
fested prove that aviation is not dead in America. 


Science 

New Director of Dudley Observatory.-—Benjamin 
Boss has been appointed to succeed his father, the 
late Dr. Lewis Boss, as director of the Dudley Observa- 
tory. Mr. Boss was born in 1859. On graduating 
from Harvard University he joined his father in the 
work at the Dudley Observatory. In 1906 he became 
Director of the United States Naval Academy Branch 
at Patuila, Formosa, which position he held for three 
years. 


Progress of Cremation in Europe.—There has been a 
marked increase in Europe in the use of cremation as a 
method of disposing of the dead. Last year there were 
7,555 cremations in Germany as against 6.500 in 1910. 
At present there are thirty crematories in Germany and 
almost as many in Italy. In England there were 1,033 
cremations in 1911 as against 840 in 1910. Recently 
Switzerland has passed a law which practically makes 
interment exceptional. 


Ageing Yellow Leather.—Max de Nansouty says in 
Les Annales (Paris), “‘A specialist gives us the details of 
the following process for imparting to new yellow leather 
a look of age. It is first washed with plenty of water and 
thoroughly dried; then the surface is coated with a 
layer of vaseline. When this layer has been absorbed 
by the leather another is applied, this being kept up til 
the leather is saturated. Only four applications at most 
are required to give the leather a very deep eclor. When 
dry it will be dull, but a polish may be imparted to it by 
any sort of encaustic. 


Artificial Cow’s Milk.—A recent press dispatch states 
that three German chemists at Frankfort-on-the-Main 
have discovered a method of making milk synthetically 
in the chemical laboratory. According to the dispatch 
several scientists, including Sir William Crookes, tasted 
and tested this milk and pronounced it palatable. It 
is proposed to manufacture the milk in London and sell 
it at six cents a quart. The milk is made entirely from 
vegetable ingredients digested in a “mechanica! stom- 
ach.” Be that as it may, we hope that there is some 
truth in the report, for there could be tio danger of 
tuberculosis or any other disease germs in the synthetic 
product. 

Purification of Coal Gas.—One of the most valuable 
and original of the communications before the Eighth 
International Congress of Applied Chemistry was one 
by Dr. J. C. O'Neill. It relates to the continuous puri- 
fication of coal gas with weak ammonia. The gas that 
leaves the condensers is washed with a weak liquor of 
ammonia, instead of with the gas liquor itself, found 
in the first serubber. Thereby the whole of the cyano- 
gen is absorbed and also the greater part of the hydrogen 
sulphide. The temperature of the gas and the wash 
liquor should be above 30 deg. Cent. The wash liquor 
from the scrubber is returned to the ammonia still, and 
the impurities saturate the concentrated ammonia in 
the condenser of the still. Six months’ trial of the pro- 
cess showed that the oxide in the purifiers was insuffi- 
cient to deal with the gas when the latter was washed 
with liquor in the ordinary way. 


Death of a Prominent New York Chemist.—-On the 
eighth of this month the death was reported of Prof. 
Morris Loeb, who has for many years past figured 
prominently among the chemists of New York city. 
Dr. Loeb was formerly professor of chemistry at New 
York University, but had of recent years retired to 
conduct researches in his own private laboratory. His 
work dealt chiefly with certain phases of inorganic 
and physical chemistry. But his activities were not 
confined to the direct advancement of science alone. 
He will be specially remembered for his publie services, 
and, among chemists, for the active part taken by 
him in founding the Chemists’ Club and in raising a 
building fund for the headquarters of that club, com- 
pleted in 1911. He held the office of president in this 
organization in 1909 and 1912. At a special meeting 
of the Board of Trustees of the Chemists’ Club of New 
York city, held October 8th, the following resolutions 
offered by a committee consisting of Mr. Ellwood Hen- 
drick, Mr. Clifford Richardson and Mr. Walter E. 
Rowley were adopted: 

Whereas, Morris Loeb, the president of the club, has 
been taken from us by death, and 

Whereas, He was the leading spirit in bringing to ful- 
fillment ambitions and plans that had long been ours, 
and 

Whereas, He was always ready to shoulder burdens 
and to give help, and 

Whereas, He was a man of order, and of integrity in 
mind and in heart, sincere in scholarship, living with- 
out malice or scorn, speaking no evil, and generous in 
judgment, and 

Whereas, We were drawn to him by ties of deep and 
abiding affection, now, therefore, be it 

Resolved, That we make this minute of our poig- 
nant grief at his passing, and that we cherish his mem- 
ory as another of his great gifts to science and to hu- 
manity. 
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The “‘Immortality’’ of Tissues 


ident disadvantage under which medical 


VERY ev 
i wlence has 


chemical 


labored has been the 


watching the process set in motion by sub 


stances jntroduced into the body For this reason vari 


ous experimenters, from time to time, have attempted 


‘o “grow tissues” artificially, in such manner that their 


development, functions and decay—under both healthy 


and diseased conditions—might be studied under the 


microscope The only way in which this could be done 


would be to take a piece of living tissue from the body, 





and cause its cells to multiply; tissue being made up of 
an aggregation of cells 

Science has failed to produce a single living cell, that 
is, a celi which will undergo the process of nuclear 


which is the prime condition of its 


division (growth) 


being; and it seemed equally impossible to cause a cell 
iving to undergo the same process if deprived 
blood Therefore, 


announced that Dr. Alexis Carrel with his 


already 
of the 


Wid it 


circulation of the when in 
wis 
had succeeded, scientific 


French 


assistant, Dr. M. T. Burrows, 
taxed A 


before the 


was well known savant 


credulity 


expressed the opinion Society of Biology 


in Paris,-that as others experimenting along these lines, 


had witnessed only degeneration and survival of cells, 


this 
to In iew of 


phenomenon was all Carrel’s discovery amounted 


indeed, the chances 
were in favor of a mistake In 1907, Loeb 


had produced this artificial growth both with 


past experience, 


Leo said 
that he 
in and without the body. Obviously, such development 
within the organism where the process of utilizing the 
body-fluids, ete., follows the same course as in nature, 
takes on the character of grafting rather than of culti- 
causing the ex- 
before it 


1907 Harrison, from Johns 


vating in a culture medium As to 


ternal growth, it was ten years later seems 


first to have 
Hopkins 


succeeded In 
details of his research 
But his had 
of cold-blooded 
fibers 


University, furnished 


in such form as to be convincing work 


reference to the growth of tissues only 
having cultivated artificially, 
of the frog.* 

work consisted in extending Harrison's meth 
including, of 
this 


animals, he nerve 


from the central nervous system 


Carrel’s 


od to apply to warm-blooded animals, 


course, mammatis; he having primarily in view at 


time a more precise knowledge of the laws governing 


the restoration of tissues, for example, after serious 


surgical wounds. He and his assistant worked steadily 


to this end 
including 


and succeeded. The tissues of the higher 


inima ls, man, can now be developed in a 


made to corre 
The 
putting minute pieces of living tissue 


culture, and such development can be 


spond to a rigidly precise technique feat is 
accomplished by 
into a plasmatic (blood) medium which will coagulate 
this 


only the 


So complicated is apparently simple matter in 


its application that most exquisite surgical 


skill is proof against incalculable modifications in re 
suits 

The plasmatic medium in which the growth takes 
place consists of blood which by a centrifugal process 


has been deprived of its cells. Generally speaking, it 


from the animal whose tissue is to be 


animal of the 


must be taken 


cultivated or from an same species, 


although chicken-tissue has been variously in 


the blood of 


grown 
human being, dog, and rabbit. The tissue 


XIII, No. 3, 


Medicine, 


Journal Experimental Volume 


1911, p. S88 
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r'wenty-four hour old cancer growth (sarcoma) from 
piece of tissue extirpated from rat. The growth was 
from tissue the size of a millet seed 


impossibility of 


By Genevieve Grandcourt 


etherized subject under circum- 


absolute guarantee against 


is excised from the 


stances which are an bac 


chilling, drying, ete., and so 


liable is tissue to be killed by exposure to the air that 
toth 


terial infection, tearing, 


it is safer to dissect it in serum. plasma and 


tissue may be kept in cold storage, although the time 


within which each can be preserved varies largely 
with the different species of animals. The plasma of 
the rat is useless in much less than a day, while that 
of the chicken can be kept over a week without coagu- 
lating. The dependence of great results upon minute 


causes is shown by the fact that the tissue from which 
the growth is to take place must be exceedingly small; 
of the 


outer edge 


because only the 


the reason being 

















Dr. Alexis Carrel, who recently won the Nobel Prize. 


tissue can get nourishment when deprived of the nor- 
blood When the any 
all but the periphery dies. 


mal circulation. tissue is of 
extent, 

In order to view the changes in form (morphology) 
of the cells, small quantities of tissue are grown by 
putting a tiny piece cut from the excised fragment on 
the inside of the cover of a glass-slide, and overlaying 
thinly When the 
cover is adjusted to the slide and sealed with paraftine 


is quickly put into an 


it very with the prepared plasma. 
(to keep the culture moist) it 
electric incubator and taken into the observation-room 
to be deposited in the large incubator provided with a 
The coagulating either 
receives the tissue or at once upon feeling the 


powerful microscope. plasma 


when it 


heat of the incubator, the tissues grow in what is de- 


scribed as “the hanging drop culture” downward into 
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Its Bearing on the Study of Old Age 


The growth can be observed after a 
varying according to the nature of the 
tissue, the time elapsing since it has been deprived of 


the glass-slide. 
latent period 
The microscope shows the direct divyi- 
the taking the form 
either of layers or of so-called “radiating chains,” de- 
whether connective or epithelial 
other 


circulation, ete. 


sion of the nuclei, and growth 
tissue 
either 


spread far out into the medium or pack up, so to speak, 


pending 
is being developed. In 


upon 
words, the cells 
in a dense mass. 

So far so good. But it is necessary to study not only 
the morphology, but the dynamics (movements) of the 
cell-multiplication. For this latter large 
quantity of tissue was grown on plates. More recently, 
both kinds of modified “with the 
view of obtaining better support for the cells and bet- 
ter nutrition for the cultures,” but the process is too 
involved to be described in a paper of this length. 
Having obtained that tissue can be culti- 
vated in accordance with a formula that may be relied 
give definite the effort 
grow artificially the various malignant (cancerous) tis- 
turn of chicken, rat, dog and human being. 
Cancerous tissue invariably developed cancer, and so 
rapidly and extensively that the growth could be ob- 
served with the naked eye. 

It now became evident that, under the right cireum- 
stances, the artificial growth of tissues could be utilized 
in the study of problems ; malignant 
growth of tissue; problems in immunity, as, 
for example, the production of anti-bodies and anti- 


purpose, a 


culture have been 


evidence 


upon to results, was made to 


sues, in 


many such as 


certain 


toxins of certain organisms; the redintegration of tis- 
sues; the regulation of the growth of the organism, or 
of different parts of the organism; rejuvenation and 
senility: and the character of the internal secretions 
of the glands, such as the thyroid which plays a réle 
most important in physical and mental development. 
The difficulty lay in the fact that the artificial growth 
It was found that by passing 
and repeating the 
grow again; but 
their life even under these circumstances was limited 
at the most to twenty days. This was manifestly too 
short a time in which to study the fundamental ques- 
tions to which the had addressed them- 
Thereupon, study was taken up to determine 
the question as to what made these tissues die. It was 
found that, apparently as incidental to growth, there 
was the process of decay, due to an inability of the tis- 
sues to eliminate waste products. 

On January 17th, 1912, experiments were commenced 
to determine whether these effects could be overcome. 
The observations were on the heart and blood-vessels, 
artificially grown, of the chicken fetus; the tissue be 
ing taken from an embryo of seven and an embryo of 
eighteen days. These growths were put into a salt 
(Ringer’s) for a few minutes at different 
periods of their growth, and then placed in a new plas- 
matic medium. It was found that by following this 
method, the tissues could be made to live indefinitely; 
and the conclusions were drawn by the following very 
curious facts. 


was so very short-lived. 


the growth into a new medium, 


process, the tissues would begin to 


researchers 


selves. 


solution 


When an animal is in the early stages: 
of its development, the growth of its tissues is neces- 
sarily greater than as it matures, there being steady 


(Continued on page 354.) 

















Connective tissue in permanent life. Demonstration 
that this particular tissue does not age in artificial 
growth. 


Five-day cancer growth (sarcoma) from piece of 
tissue extirpated from chicken. The growth was- 
from tissue the size of a millet seed. 
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Lesson of the Railroad Wreck at Westport 
The Imminent Peril of the Short Crossover 
statements must be characterized as some of the most those of convenience and economy. The freight yard 


\N July 22d of last year the ScreNnTIFIC AMERICAN, 
O the disastrous crossover wreck 
the New Haven said: “It 
possible to lay out the tracks with 


in commenting on 


near Bridgeport on lines, 


would be entirely 
switches and curves so easy, that, if a heavy express 
train disobeyed its orders and swept over a crossover 
at a speed of sixty miles an hour, it could do so with- 
out any grave risk of derailment.” 
Fourteen without the New 
Haven Railroad taking any steps to lengthen its cross- 
that about the sunset hour of a 
day, and at a point on the 

few miles distant from the scene of the 
that disaster almost 


express drawn by 


months passed away 


overs, with the result 


September company’s 
lines only a 
Bridgeport exactly 
duplicated. An train, of the 
heaviest engines on the division, dashed by the signals 


wreck, was 


one 


astounding that “ame from the mouth of a re- 
sponsible railroad official; for they can mean nothing 
else than that this company refuses to do what it can 
In other 


ever 


in a physical way to render crossovers safe. 
words, the policy is to trust everything to the always 


fallible human element, and refuse to make those 
physical changes in the tracks, which would reduce 


the danger, due to disobedience or neglect, to a mini- 
mum. 

We are fully satisfied that there is single 
railroad engineer—certainly not an engineer of main- 


not a 


tenance of way—in the whole United States who 
would subscribe to the last statement of Vice-Presi- 
dent Horn. As a matter of fact, crossovers on ex- 


press tracks can be made absolutely safe for the fast- 


for the handling of goods destined for or shipped from 
Westport and Saugatuck, lies on the north side of the 
tracks, and is entered from a siding whose awitch is 
distant about 750 feet to the westward of the station. 
For the accommodation of freight destined for 
Westport, three crossovers connect the two eastbound 


cars 


and the express westbound tracks with the siding and 
the yard. For a distance of about hundred feet 
to the west of the station the tracks are on a tangent. 
Then commences a curve to the left. the 
super-elevation of the outer rails on these curves, it 


seven 
engrg 
jecause of 


was impossible to place any of these crossovers on the 
curve, and consequently they were restricted to a dis- 
tance of about seven hundred feet. To get them within 


the limited space available, it was necessary to use a 














and swept at a speed of from fifty to sixty miles an est speed at which an engineer can pull his train short crossover—in this case what is known as a num 
hour over one of these ber ten. In addition to 
death-trap crossovers, serving the freight yard, 
whose length, in this case, i : * — 4. a b ; these crossovers are used 
did not exceed 200 feet. poet ‘: po a to transfer express trains 
Had the New Haven 123 1h) Be Te from the local to the ex- 
Railroad Company done its Be. 3re eae as press tracks or vice versa, 
duty, torn up these cross- ' ert $f when the expresses have to 
overs and rebuilt them ac- J make station stops, or 
cording to the best mod- ‘ have made them and wish 
ern engineering practice, to return to the express 
as carried out on the New lines. 
York Central and the Now, in view of the fact 
Pennsylvania Lines, that that express trains on this 
express train, even had it line frequently run at 


been running at sixty miles 


an hour, would have 














speeds of seventy miles an 
hour or over, and in view 


































































































passed through without de- of the fact that the hu- 
railment, and the ghastly man element as repre 
horrors which followed sented by the engineer is 
would have been pre- fallible and that the engi- 
vented. neer, however good a man 
In the investigation of he may be, is liable to for- 
the accident by the Inter- getfulness, momentary 
state Commerce Commis- carelessness, or piysical 
: =“ a The sh -urve » rig ~ause 2 @ 2 . N y ow 8 crossove: t » e 
sion, at which the writer The sharp curve to the right caused the engine to lurch ot only was this crossover too abrupt to be placed disability—due regard for 
" heavily to the left. The action of the springs then threw on express tracks, but it was carelessly maintained. Note 
as prese > os rtd P . . » oF sty vey ro wel r 
was present, the leading the engine over to the right. In this position it entered the sharp jog in the curve at the point indicated by the the safety of the traveling 
officials of the railroad the second curve, which completed the overturning. arrow. public, should have led the 
took the most astounding Westport switch, looking west. Westport switch, looking east. company to place some of 
STATION a 
— = 2———_L0CAL a 
— etait 
i fie a EAST BOUND EXPRESS a 
—- a EXPRESS ———+> - ae ne 
o ion LOCAL > WEST BOUND —— 
— a, B00 i SO a B00 ee ee SOR OE OR ee — 
_ | NS ee 
STATION | , 
TO FREIGHT YARD < FIRST MARK ON TIES ISON 
OUTSIDE OF SIDING OUTER RAIL 
\y- 
/ 
{4 / 
Hine ig PE fection aN Se 
t e) "i ial oe 
co] RADIUS FOR MnO = sg RADUS FOR nk SWITEN USED ON FLANGE OF OUTER WHEEL 
See OEE ber 3: pEMNSYLVANIA A. CLEARS RAIL AS ENGINE ROLLS OVER 
| NEWHAVENR A 9% TOTHE RIGHT 
The upper drawing shows how three crossovers were crowded into the 700 feet between the station and the curve to the left. 
The lower sketch shows the sharp curvature of the New Haven No. 10 crossover compared with the easy curvature of the Pennsylvania No. 20 crossover. The overturning 


effect of the No. 10 is nearly four times greater. 


The right and the wrong way to lay out express track crossovers. 


Position, that, since they had made a standing order 
that this particular crossover was not to be taken at 
a speed of over fifteen miles an hour, the sole respon- 
sibility for the wreck was to be placed upon the engi- 
heer of the train. Furthermore, they did not hesitate 
to assert to the Commission that they had done every- 
thing jiracticable in a physical way to prevent such 
an accident. The attitude of the New Haven road is 
the following extract from the evidence, as 
printed in the daily press: 

“By Mr. Higgins (of the Commission): Would not 
materially de- 


shown by 


the lengthening of crossovers at least 
crease the element of danger? Answer (by Vice-Presi- 
dent Horn): We feel that it would only be a question 
of time until men took the longer crossovers as much 
too fast as they take the shorter ones. 

But would not the element of danger 
Answer: I would state that in the end 
the longer crossover would make the situation worse. 


“Question : 
be decreased? 


It would be putting a premium on violation of the 
Tules.” Again, the same witness is reported to have 


said: “We couldn’t find that lengthening that cross- 
over” (at Bridgeport) “would have helped the situation 
any.” If the vice-president is correctly reported, these 


Has this witness never heard of the 
Pennsylvania Railroad? Does he not know that on the 
main of that road built 
within the past few years with a special view to elim- 
risks due to disobedience of orders by engi- 
neers? Does he not know that on that road there are 
crossovers which are so easy in curvature and of such 
great length, that the railroad has imposed no speed 
limit whatever upon the engineers in running over 
them? 

If the New Haven high officials, those who have to 
do with the appropriation of the necessary funds to 
carry out improvements suggested by its staff of engi- 
neers, are in ignorance of these facts or blind to their 
significance, the Screntiric AMERICAN invites their at- 
tention to the accompanying photographs and diagrams, 
showing the existing dangerous conditions at West- 
port in contrast with the up-to-date methods of con- 
struction adopted on more than one of the first-class 
roads of this country. 

It will be evident to any railroad 
studies the accompanying plan of the track layout at 
Westport, that the motives which led to the creation 
of and persistence in the present conditions there, are 


through them. 


lines crossovers have been 


inating 


engineer who 


these crossovers to the east of the station and others 


to the west of it, making them of such a length and 
with such easy switches and frogs, that in 


speed order was disobeyed the train would pass through 


case the 
risk of derailment. 

As a matter of fact, considerations of convenience, 
economy, or what not, led the company to crowd al! 
three crossovers into the restricted space between thy 


without 


station and the point of curve (commencement of 
curve) seven hundred feet distant. Shert crose 
overs were put in and a standing order was made 


that they were to be taken at a speed not to exceed fif 
teen miles per hour. 

In this case, as in the accident at Bridgeport, four 
teen months before, the through the 
crossover at a speed, as estimated by witnesses, of 
fifty to sixty miles an hour. Strange to say. the huge 


engineer swept 


from 


engine passed through intact; but in doing so the 
great centrifugal forces developed set up a rolling 


action which threw the engine entirely from the track. 
When it struck the first switch, the 
sharply-curved rail caused the engine to 
to the left. Then, on the rebound, with a 
(Concluded on paye 358.) 


reaction of the 
urch heavily 


pendulum 





ot on base 
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A Triple Mirror for 


Secret Signaling 


Reflected Beam that is Invisible Out of the Path of the Beam 


( | soe of the most recent applications of pure mathe 


matics and the science of optics to warfare is 
found in the triple mirror, in which the optical prin 
ciple thai “the angle of incidence is equal to the angle 
of reflection has been utilized to make a device for 
BeCTe inl nz which is at once effective and portable. 
rh 1eCces f the apparatus depends entirely on the 


dis ery 1 manufacture of apparatus of sufficient 
accuracy to plane and polish glass into an exact right 
ane 

The triple mirr« is the frontispiece shows, is n 
appearance, merely a round brass case, which can be 
held in the hand, hung to a mast head, carried over 
the shoulder vr swung from a saddle Here it is 
mounted on a tripod. But the most casual glance at it 
wi evenl f peculiarity, which is that no matter in 
what position it is held, the observer can see in it his 
own face He may look directly into it, or look at it 
from elther side, or from above or below—yet always 
he sees his own face exactly as when directly facing 
an ordina mirror 

The principle is that partially shown in the diagram. 
The wirror itself is a single prism of glass (Fig. 1) the 
three sides of which are each at right angles to the 
other at the apex and the base of which is at a forty 
five degree angle with the three faces of the pyramid 
It may better be described as a corner cut off from a 
glass cul« It is difficult to show three sides in a two 


dimensional diagram without confusing the light rays, 


so but two faces are shown in Fig. 2 It illustrates, 


however, the fact that the emergent ray of light is 
sent back by the mirror parallel to the incident ray 
of light; and this holds true in the mirror itself, with 
the addition that the third reflecting surface permits 
this condition to obtain, no matter what the angle be 
tween light and surface of the mirror may be 

The mirror may be carried or hung anywhere. A 


beam of light focused on it from a distance may be 


visible to anyone at night, yet the return beam, which 
is parallel to the incident beam and continues with it, 
is not visible on the darkest night to anyone save the 
observer who stands directly in its path. If now the 
mirror be capped and uncapped by the one signaling, 
those signals are perfectly visible to anyone in the 
path of the returning ray, but utterly invisible to 


anyone else 
\ horseman scouting across country could be in the 


focus of such a beam of light and signal back again 
to these manipuiating the light by capping and un 
capping his mirror, and his signals be entirely in- 
visible to any watching eye And no matter how his 
herse galloped, or what the angle of the mirror, the 
law of the angie of incidence and the angle of reflection 
would bring the reflected beam of light back again 
directly to its source. It is this feature of the appa 


ratus which particularly recommends it for use on 
shipboard, where communication with sister ships or 
with the shore may be desired, in such a manner that 
no ene may read the signals or even know of their 
existence. Wireless signals may be caught and per 
haps a code deciphered by any properly tuned appa 
ratus, wig-wags and Ardois light signals can be read 
by anyone who can see them, but the return beam of 
light from a triple mirror is so small in area and so 
faint to the eye, except it be in a direct 
line with it, as to be absolutely secret 


at all time 


By C. H. Claudy 


hung at the masthead of a battleship with the projec- 
tion light apparatus in a fort on shore (Fig. 3). The 
beam of light is directed at the battleship. By the 
time it reaches three miles, it is so spread out and 
diffused—for it is not of great quantity—as to be 














Fig. 1.—Shape of the triple mirror from the back. 
In use the pointed corners are cut off as indicated 
by the dotted lines. 


completely lost to the eye not looking directly at the 
source. But some of the rays reach and impinge on 
the triple mirror at the masthead. No matter how 
the ship may pitch and toss with the waves, the light 
ray comes absolutely straight back again to the sta- 
tion on shore; a man with his eye to the telescope 
sees through it a brilliant white speck only. As a 
sailor on the masthead caps and uncaps the triple 
mirror, the brilliant white speck appears and disap- 
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RAY RETURNING FROM M RROR WHEN TIPPED 


Fig. 2.—Courses of the searchlight rays with mirror 
tipped and untipped. 


pears to the eye of the observer at the telescope— 
three feet to either side—and that bright speck is 
entirly invisible to any telescope or eye. 

Now, it is conceivable that an enemy’s battleship 
might cross between the two at the precise instant 
such signals were being sent, and that an observer on 
said battleship might be able to get to the exact point 
where he could perceive and read these signals, but 


and which, interrupted and allowed to proceed, would 
be sending in perfect silence and secrecy a message 
of dots and dashes which would not even have to be 
coded to be unreadable to the enemy. 

The apparatus is easily used in broad daylight, in 
which case, of course, the sending beam is quite in- 
visible, yet so bright is the reflection from the triple 
mirror, as seen through the telescope, that there is no 
difficulty in reading its message up to three miles dis- 
tance. This apparatus is more portable than most land 
signaling devices, and being entirely independent of the 
sun, bids fair to take its place among the portable 
signaling apparatus of all armies, as well as in Ger- 
many, where the conception originated. A variation of 
a thousandth of an inch in the proper angle of the 
sides of the prism would send the return beam far 
afield of course; nothing short of accuracy so absolute 
as to allow but a foot or so variation in several miles 
would serve, and that degree of accuracy was finally, 
with difficulty, secured. 

An interesting application of the apparatus is its 
attachment to balloons and aeroplanes, particularly 
the former. Carrying a searchlight of any power on 
a balloon is a hazardous undertaking because of the 
possibility of the heat igniting the gases from the enve- 
lope. But the triple mirror can be used to receive and 
return a light ray from the ground with no liability of 
danger whatever, and night observations reported to 
the home station even in the enemy’s country without 
such signaling being seen at all from any one beneath 
the balloon. With even the most powerful searchlight, 
it is difficult to locate a balloon a mile high, and the 
small power light needed to send forth a returnable 
beam is of no use whatever to an enemy in locating a 
high balloon. 

In fact, in any case where a signal station is desired 
where even a portable light generator may not be 
carried, the triple mirror gives excellent resuits. It is, 
in reality, a portable, heatless and almost weightless 
source of light, depending for its power on another 
source of light at a great distance. 


Bacteria for Destroying Locusts 
BACTERIAL epidemic has within two years freed 
Yucatan of the locust swarms which periodically 

invaded the country. The malady lasts 12 to 46 hours 
and is characterized by a violent diarrhea, the contents 
of the bowels of the insects yielding a nearly pure 
microbe culture. The microbe has been isolated by 
M. F. d'Hérelle, who in a memoir presented te the 
French Academy of Sciences, examines its specifical 
pathological effects. 

Now, M. d'Hérelle having been asked by the Argen- 
tine government to test the effects of the same microbe 
on another locust species which every year devastates 
large portions of the Parana district, has reached sur- 
prisingly favorable results. As the virulence of the 
microbe had been weakened by a long series of labora- 
tory cultures, it was at first reinforced by successive 
vaccinations on locusts. In the first series death was 
found to ensue after 36 to 60 hours, and in the tenth 
and following series after 6 to 8 hours. After isolat- 
ing the microbe in gelose from the bowel contents of 
the twelfth series, M. d’Hérelle transmitted these cul- 

tures to broth which was used for infec- 
After 24 hours most of the 300-odd 
locusts kept in a cage and fed with in- 


SEARCHLIGHT tion. 





So accurately are these mirrors made 
of optically perfect glass, and so refined 
are the final polishings, that the variation 
in parallel between the sending and re 
ceiving beam of light is less than one 


foot in two miles Moreover, the return 


ing beam of light is no larger than the 
surface diameter of the opening in the 


mirror—perhaps six inches—so that an observer stand 


ing three feet from a signalman cannot read signals 


returned from the triple mirror at two miles distance 


In practice, the apparatus consists of a small port 


able searchlight with a magnesia button, which is 
heated to a white heat with a compressed oxy-acety 
lene or oxy-hydrogen jet This light is concentrated 


and reflected by a parabolic mirror. With this appa 
ratus, a radius of nine miles can be had with proper 
hlight the 


beam eighteen miles in 


elevation; with an _ electric ea triple 


mirror returns a “readable” 
length. At one side of the sending apparatus is a small 
telescope which is accurately in line with the focus of 
the parabolic reflector. Somewhere in the distance is 


a triple mirror; for the sake of illustration, let it be 





fected lucern had died. After 5 days all 
the insects were dead, their bowel con- 





always goes to the observer stationed at X. 


it is highly improbable. As the circumference of a 
circle, the radius of which is three miles, is over 
eighteen miles, and as, at that distance, the diameter of 
the returning light ray is less than one half of one 
second of are, there is not a very large space in which 
to locate and stand one’s self to see an unknoy signal. 

If it is desired to have intercommunication equally 
as secret, the battleship would use its searchlight and 
the shore station its triple mirror. To the close ob- 
server, a ship and a station on shore would each be 
seen sending forth a motionless ray of light, with no 
signals passing. But in between and mixed up in 
these beams would be the smaller, weaker, but truly 
directed beam from the triple mirror, invisible to any 
save the eye which knew just where to look for them, 





tents yielding a practically pure culture 
of the microbe. 


Fig. 3.—Returning beam, invisible to anyone not immediately in the path of Tests made on a large scale were quite 
the ray. Tossing of a ship has no effect on the destination of the ray. It as successful. One quart of culture liquid 


containing the microbe having been poured 

out on a field, a number of dead locusts 
were found after 5 days throughout the area of about 
90 acres, and the insects continued to die on the fol- 
lowing days, the epidemic even extending to the sur- 
roundings. The speed with which the malady was 
spread can be inferred from the fact that a few days 
after the first infection it occurred at a distance of 
50 kilometers (31 miles) from the center of infection, 
having doubtless been transmitted by the winged 
locusts, which in Argentina are able in a_ single 
night to traverse a distance of 32 kilometers (20 
miles). 

As other locust species are likewise susceptible to 
the epidemic, it may be hoped that this will also in 
other countries afford an effective weapon in the strug- 
gle with the dreaded scourge. 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communica- 
tions cannot be considered, but the names of correspondents 
will be withheld when so desired.] 


The Quimby Accident and Gyroscopic Force 


To the Editor of the Sctentiric AMERICAN: 

In the SctentiFIc AMERICAN of August 10th and else- 
where, Earle L. Ovington has tried to lay the cause of 
the Quimby accident to a tangled control wiré, instead 
of to the gyroscopie force of the Gnome motor. In 
presenting his evidence, however, he has conclusively 
proven to those who have studied the action of a gyro- 
scope, the exact reverse of his claim, namely, that the 
tangled control could not have been the cause and that 
the machine acted exactly as this murderous and little 
understood force would make it act. 

Let me quote: 

“If you will examine my sketch you will see that by 
the wire catching as indicated, the rudder would be 
thrown to the left as it plunged downward. Does it not 
seem something more than mere coincidence that both 
Capt. Chase and myself agreed before we knew anything 
about this caught wire, that the aeroplane turned to the 
left as it fell?” 

Take a gyroscope top. Set it rotating and hold it in 
front of you with the axis parallel to your line of vision so 
that it revolves clockwise as you look at it, the same as a 
Gnome motor when seen from the pilot’s seat of a Blériot. 
Turn it sharply to the left trying to keep the axis hori- 
zontal. Note that the forward end of the axis dives 
downward in spite of you. Tilt it quickly up and note it 
swerves to the left. Repeat these experiments many 
times and note that the quicker your turn the more 
powerful the swerve. 

Mr. Ovington admits the presence of gyroscopic force 
in a revolving motor but asserts it is “‘negligible’’ because 
the plane of rotation is not changed rapidly enough. 
Let us see: 

The Seguin brothers, builders of the Gnome, in an ex- 
periment reported in Acro (American) of June 15th, 1912, 
have shown there is 57.6 pounds of gyroscopic force in a 
50 horse-power Gnome in a 12-second turn when mounted 
on a pivoted platform and revolving at 1,200 revolutions 
per minute. Mr. Thomas Preston Brooke, who first 
drew attention to the dangers of this force has proved 
that in a case of this kind the supporting platform 
receives approximately 80 per cent of the gyro strain. 
Therefore the Seguin figures represent about 20 per cent 
of the amount of force that would be present in the same 
engine if it were floating in air unsupported. However 
we will consider their figures as given. According to 
Albert Kapetyn (see English Flight, November 19th, 
1910), and M. Bouchard Praceig of Society of Engineers 
of Paris (see La Nature of March 4th, 1911) the amount 
of this foree increases as the square of the speed of the 
turn. 

If there is 57.6 pounds of gyroscopic force in a 12- 
second turn there is 12 times as much or 691 pounds of 
it in a l-second turn and 1,382 pounds in a half-second 
turn. Remember that a complete turn is not necessary 
but that a change in the path of flight of 1 degree at the 
speed of a complete turn in 1 second arouses the same 
force as a 360-degree turn, the speed being constant. 

I quote again: 

“As the tail of the machine went up and to the right, 
Willard was thrown out 25 or 35 feet as a hundred wit- 
hesses will testify.” 

Does anybody with common sense believe it took the 
tail of that machine 12 seconds to make a dive that 
would throw a man’s body 25 or 30 feet? Is it not a 
practical certainty that it happened in fractions of a 
second? 

Ovington says it is not dangerous because the plane of 
rotation is not changed quickly enough. Certainly the 
turns are not quick enough, ninety-nine times out of a 
hundred. Nobody disputes that. But why ignore the 
hundredth time when the turn is quick enough and the 
force is too strong for the controls and another of our 
birdmen dives to his needless death? 

Ovington failed to understand the significance of the 
main features of the accident. In the first place a num- 
ber of eye witnesses, himself included, state positively 
that after Willard had been thrown out, Miss Quimby 
succeeded in righting the machine but only for an instant, 
when it was again whirled nose downward and dove in a 
straight line for the water. Now if the fouled rudder 
table caused the dive, as he claims, how could she have 
righted the machine? Then again with the rudder 
jammed to the left how could the machine have sailed 
straight down and avoided a series of spirals? It does not 
Seem just clear? Does it? 

If Mr. Ovington is an engineer he should have par- 
ticularly noted several important points. He says 
Willard was thrown into the air 25 or 35 feet as though 
shot from a catapult. He also says the dip was caused 
by the controls. Therefore, if he possesses the rudi- 


ments of engineering knowledge he should know that 
the aeroplane would then turn about its center of gravity 
or lateral axis. As the passenger seat occupied by 
Willard was not more than 3 feet back of this axis, there 
could not possibly have been sufficient angular move- 
ment at this point to throw him out as described. I am 
confident that every competent engineer will bear me 
out in this statement. 

These conditions of the accident completely disprove 
Mr. Ovington’s theory. 

On the other hand if, as I claim, the accident was 
caused by gyroscopic force in the motor, the entire 
machine would then turn about the center of effort of 
the motor which would be its exact center of gravity. 
Thus we see that the motor being the fulerum of the 
lever, Willard would be 7 or 8 feet from the center of 
effort and in a quick dive it would not be impossible to 
throw him the 35 feet. Suppose that a slight wind gust 
caused a sudden dip in the front of the machine. A very 
slight, quick movement would have been sufficient to 
have aroused the gyroscopic force. Miss Quimby would 
naturally attempt to correct the equilibrium by raising 
her elevator, thereby accelerating the precession of the 
gyroscope and causing it to twist the machine to the left 
and downward. The severity of the twisting motion 
would be entirely dependent upon the speed of the pre- 
vious motion that aroused it and judging from the terrific 
force exhibited I should say this must have been so quick 
that no human eye, one thousand feet below on the ground, 
could have detected it. 

With this explanation it is easy to see how Willard 
could have been thrown that distance straight out from 
his seat, and, also, if one is familiar with the tremendous 
gyrating power of this force why the machine seemed to 
right itself. 

Mr. Ovington went to great trouble to get affidavits 
supporting his claim about the machine swerving to the 
left. If he had read more carefully the articles of the 
several scientists who have warned against this peril, 
and particularly if he had ever studied the action of a 
gyroscope he would have known that under these condi- 
tions the machine always swerves to the left as it falls. 

Chicago, IIl. Ratepxw M. Pearson. 


Wanted: Research on Gyroscopic Action 


To the Editor of the Scitentiric AMERICAN: 

I notice that there has been some discussion in the 
Screntiric AMERICAN regarding the gyroscopic action 
of the rotating parts of flying machines. The Gnome 
is, without doubt, the most popular engine that we have 
to-day. This engine is of considerable weight and 
practically the whole of it revolves at a high speed in 
the same direction as the screw or propeller. There 
is no question about it, these high rotating parts do 
produce a very powerful gyroscopic actiun. 

Some years ago there was a red hot discussion in 
England regarding the sinking of the torpedo-boat 
destroyer “‘Cobra.’”’ When I pointed out that there 
was no gyroscopic action, everyone imagined that I 
had “got my foot into it,”’ as they said, but experiments 
showed that I was right after all. 

I am sending you inclosed a cutting from the Daily 
Mail, which I think will serve to show the effect of a 
Gnome engine on a flying machine. 

I am very strongly of the opinion that some experi- 
ments ought to be made to show the character and force 
of the strains that are set up when the machine is flying 
other than in a straight line. The experiments can be 
made at very little expense. All that is necessary would 
be to erect a rotating platform, rotating after the man- 
ner of a table iathe, that is, on a vertical axis. The 
engine and propeller would be mounted on this platform, 
not rigidly, but on what might be called trunnions 
perpendicular to the vertical axis. The machine should 
be so mounted that it could move freely on these trun- 
nions, say thirty degrees in either direction. The trun- 
nions should be as near the center of gravity as possible 
and the machine held in a horizontal position by spiral 
springs. If now we cause the motor to run at full 
speed and rotate the platform on its vertical axis, we 
shall find that the machine has a strong tendency to 
move on the horizontal axis, and it would be a very 
easy matter with a spring balance to find out how 
much it would require to hold the machine in a hori- 
zontal position while it is being slowly rotated on its 
vertical axis. 

If someone would make these experiments in the 
States and they should be published in the Screntiric 
AMERICAN it would be of great value to everyone who 
is interested in the development of flying machines. 

London, England. Hiram 8S. Maxim. 

[The suggestion of Sir Hiram should be followed by 
one of the well-equipped technical laboratories of which 
we have so many in the United States. No one ques- 
tions that gyroscopic force is developed when an aero- 
plane, driven by a single revolving-motor engine, makes 
a turn. The only question is as to the amount of this 
foree. A practical demonstration along the lines sug- 
gested in this letter would provide exact data.—EpiTor.] 


Lack of Aviation Enthusiasm 


To the Editor of the Scientiric AMERICAN: 

The undersigned wishes to make the following com- 
ments with reference to an editorial which appeared in 
the issue of September 21st of the Scrzentiric AMERICAN. 
The subject of this editorial was the lack of enthusiasm 
displayed in the United States in the progress of aviation. 
which showed itself glaringly in the failure of America to 
send a single machine across the line in defense of the 
Gordon Bennett Cup. In addition to the comments 
made by Mr. Charles A. Manley on September 28th, the 
undersigned wishes to offer the following suggestions: 

The strongest motive which urges on the French peo- 
ple to perfect aviation to the highest degree attainable, 
regardless of cost, is their strategic relation toward Ger- 
many. To them the aeroplane naturally appears as an 
excellent weapon with which to establish a superiority 
over Germany, and great hopes are set upon this means 
of attack and defense. This of course forces Germany 
to follow suit and on its part to develop its aeronautic 
force to the highest possible degree. And the other 
European countries follow the example of France and 
Germany because they also have to reckon with the pos- 
sibility of war, and the new weapon appears to them also 
as a very valuable means of carrying on warfare. Inas- 
much as the United States are in the fortunate position 
of having no such powerful and hostile neighbors, but hav- 
ing on their borders only comparatively insignifieant or 
else friendly nations, they have no oceasion to pay the 
same attention to the new arm of war as is devoted to it 
by European nations. 

In addition to the circumstances just referred to, there 
is another important factor bearing on the situation, 
namely, that in spite of all the improvements of the aero- 
plane of to-day, it nevertheless remains an unsafe mode 
of locomotion, and there seems to be no possibility of 
entirely overcoming this defect. Furthermore, the time 
of flight must necessarily always remain limited and can 
probably not be much extended beyond its present value. 

The cause of these two defects must be traced to the 
necessity of using powerful motors and propellers. The 
consequence is that aeroplane flight has not become very 
general and has remained unpopular. In Europe, especi- 
ally in France and Germany, the competitive efforts to 
improve aviation represent a kind of warfare, in which 
the lives lost are counted among the inevitable cost of 
war. 

In a peaceful country, such as the United States, the 
causes which impel the European nations to competition 
in attaining the highest perfection in aviation are entirely 
lacking. If the military inducements did not exist in 
Europe, probably there would be even less progress there 
than in America. There is no lack of enthusiasm for the 
cause here, but the only system of aviation which can 
find extended application and success in this ccuntry is 
one which guarantees greater safety for the life of the 
passenger and a longer duration of flight, a system which, 
therefore, is better adapted for practical purposes and 
for sport. F. Breerstein. 

Milwaukee, Wis. 

[There is a great deal of sound reason in Mr. Biber- 
stein’s comment. At the same time we fear that he is a 
little too lenient to us as a nation in this matter. For 
the flights of the “‘Schwaben,”’ representing, as they do, 
at least a semi-commerical undertaking, and the general 
interest which has been shown in them by the German 
people, prove clearly enough, that in Germany at any 
rate interest in aviation, however much it may be fos- 
tered by strategic consideration, has also a strong prac- 
tical basis quite apart from its military raison d’étre.— 
Eprror.! 


The Current Supplement 

HE current issue of our SuprPLEMENT contains a 

number of articles which will be found of special 
interest. ‘“‘Safety First’”’ is the cry raised by R. C. 
Richards in dealing with the burning question of the 
Prevention of Railroad Accidents.—Mr. R. D. Andrews 
discusses some very remarkable properties of aeroplane- 
pairs arranged in tandem.—The problem of internal- 
combustion locomotives is one which is likely to receive 
increasing attention in the future, and is briefly dealt 
with in this issue.—An excellent review of recent pro- 
gress in illumination, representing the report of a special 
committee appointed by the Illuminating Engineering 
Society, should prove of interest not only to engineers 
but to the general reader also.—Mr. C. A. Tupper de- 
scribes a remarkable sixty thousand horse-power blast 
furnace gas engine plant.—We had occasion some time 
ago to give a preliminary report of Sir J. J. Thomson's 
new method of chemical analysis, in which the mole- 
cules are literally ‘“‘weighed.’”-—-A most excellent detailed 
account of these experiments is now given by Mr. F. W. 
Aston of the Cavendish Laboratory, Cambridge, “ng- 
land.—The Fire Department of the French capital has 
recently been completely reorganized, the automobil 
equipment being brought up to the latest pattern. These 
innovations are described in a well-illustrated article. 
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Fig. 1.—View of the Jambon-Bailly studio in Paris. Fig. 2.—-The “pallette,” in which the hues are prepared, 


‘ - : : ell ‘ 
A Glimpse of a Scenic Painter's Studio 
A Profession That Calls for an Intimate Acquaintance With Historic Conditions 


By Dr. Alfred Gradenwitz 





5 paw irt of scene painting is one of the ried out best in a studio like that shown 


most interesting and at the same time in Fig. 1. 

After reading the manuscript, the scene 
painter first draws a rough sketch, fixing 
the “principles” of the scenery, with the 
pencil, pen, carbon, or crayon, but prefer- 
ably with water colors and brush, thus 


exacting professions It demands of its 
adepts, apart from their professional 
skill, 1 vast all-round education and 
knowledge of the most varied description. 
\ seenic painter ought, in fact, to be well 
acquainted with the history of styles, allowing his imagination a wider scope 


dress, furniture, armor, ete., all of which Much skill is required to produce even 


should appeal to him as strongly as this first sketch, so that the painter may 
irchitecture proper. He should have an effectually defend his plans in discussion 
accurate iden of the habits of any epoch with the director and the author, both 
and the customs of any nation. Among of whom have, of course, their own ways 
his records, in his own professional of looking at the matter. This sketch, 


library, should be included the very prin which often is completed in an hour or so, 


ciple of the various forms of architec will be used in producing a small sized 
model or “maquette,” a miniature stage— 
similar to those put together by children 


with cut-out paper and wood—which is 


ture, sculpture, painting, ete. In the case 
of modern landscape he should not be at 
a loss to choose the right scenery and, if 
necessary, go abroad to find on the ground so designed as to give an adequate idea 
the inspiration required for his work. of the scenery to be produced. Any de 
tails are shown in the form of small 
pieces of cardboard cut out and fixed on 
a horizontal cardboard reproducing the 
floor of the stage. This is how any trees, 


The real artist among scene painters, of 
course, always records his impressions in 


a sketch book which in course of time will 











form a real storehouse of valuable scen 





ery elements Visits to the foremost houses, rocks, in fact, the whole of the 
museums of the world as well as a keen Fig. 3.—Studying the details of a scenic setting at the Jambon-Bailly studio. scenery, are reproduced in a diminutive 
observation of nature and men will be re compass, inside a box opened in front and 





quired to develop his taste and to form on the top, so as to insure adequate light 
ing effects (Fig. 3). 


On this miniature stage the artist ar 


the material on which his imagination may 
draw at the right moment In fact, the 
ranges his scenery. Here he sees on a re 
duced scale where the various parts of 
his work should be placed. He is in @ 
position adequately to judge of effects, 
adding and cutting down, and altering 
any inconvenient arrangement. A “ma 
quette,” like a painting, should be the 
artist’s personal work. Its successful de 


ideal seene painter has to comply with 
more numerous and varied requirements 
than most persons engaged in other walks 
of life 

One of the most difficult tasks, previ- 


ous to the design of a given set of scen 


ery. is to read intelligently the author's 
manuscript Many will be inclined to 
sign reveals the capacities of its author, 
and a poor “maquette” often foretells 
failure of the whole scenery. A _ good 


think that if a scene takes place in our 


day there will be no need for such imagin- 


ation, in order to paint a village, a coun- 


try road and cottage, a drawing room. stage model of this kind, which may be 
plain or fashionable, ete. This is true a master-piece in itself, is most useful im 


arranging with the author and director 
any minor alterations that the case may 
require; the scales generally chosen are 
3, 4, and sometimes 5 in 100. It is a wek 


enough if the painter be content with 
turning out such indifferent work as can 
be seen in most second-class theaters. The 


real artist, however, remembering that 














scenery often is a decisive factor in the come means for the painter to test bis 
success or failure of a_ piece, will go light effects, to ascertain the height of 
through the manuscript most carefully, the ceilings and to check the perspective 
taking notes every now and then and In order to prevent any disagreement be 
making the actors play in the scenery tween the dimensions of the scenery and 
imagined by himself. Many minor de those of the actors, the foreground should 
tails entailed by the dramatic action will | _ . always be painted in real dimensions. 
ive to be thought out in this connection About a hundred years ago the general 


The execution of this work may be ear . Fig. 4.—The draftsman or “tracer” marking the design upon a canvas. practice was to trace the outlines of 2 
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canvas on the ground, but to complete it 
standing up, in the position it was to 
occupy on the stage. Extensive walls 
as well as a complicated system of scaf- 
folding therefore were required to paint 
the scenery. 

While this practice is still followed in 
England and in some studios in this coun- 
try, painting on the ground, a much more 
rapid process, has been found preferable 
nearly everywhere else. 

In order, however, to enable the painter 
to work easily and without much bend- 
ing over the canvas lying on the ground, 
all sorts of utensils fitted to the ends of 
long sticks are used. These utensils are 
the “brooms” and “brushes,” the “ruler” 
and the carbon-holder. 

The “brooms” are merely big painting 
brushes, round or-square, such as those 
used by decorators, and are handled in 
an upright position. They serve to apply 
to the canvas the first general layers and 
are handled alternately from right to left, 
and left to right, with the two hands 
placed above each other, by long sticks 
kept vertically to the ground, so as to 
allow the paint to be laid on more vigor- 
ously. Taking up a considerable amount 
of paint, these brushes allow a large por- 
tion of the canvas to be painted most 
rapidly. 

The “brushes” are painting brushes of 
variable thickness, used especially in 
painting the details of the picture; they 
are handled with one hand, the same as 
the long carbon-holder, used to trace a 
sketch in proper dimensions. 

The draftsman, who by means of this 
earbon-holder and the long ruler with its 
stick, transfers to the canvas all the 
measures and profiles of the “maquette”’ 
(Fig. 4) is in French studios called 
“tracer” (traceur). 

The “palette” (Fig. 2) is a sort of large 
box in which hues, taken from earthen- 
ware pots containing liquids of all colors, 
are prepared for laying on. 

In tracing circles of large diameter, a 
pencil attached to the end of a string is 
used; for smaller circles large wooden 
compasses are employed. Of other tools 
invented by the ingenuity of scenic paint- 
ers should be mentioned a sort of square 
box supported on two uprights connected 
by a horizontal handle, for use in trans- 
porting the color pots from one point on 
the canvas to another. Other utensils of 
the scenic painter are: the “duster,” a 
long stick carrying at its end some strips 
of cloth, which is used in blotting out the 
carbon outlines and any errors made in 
tracing; a long wooden ruler carrying at 
one end a sharp point and at the other 
end an adjustable pencil, which also 
serves to trace, though in a much more 
perfect manner, any circles of large diam- 
eter, and, finally, a big square, 34% meters 
in maximum length. 

Oil painting is never used by the scenic 
painter. Apart from their prohibitive 
cost, oil colors would, in fact, make the 
scenery too heavy, and would dry much 
too slowly to allow the painter to walk 
on the canvas. Moreover, oil painting, on 























Fig. 6.—Joiner cutting the curved outlines of scenery frames. 

















Fig. 7.—Rolling up a finished piece of canvas. Scenic effects tested on the wali. 


account of its brilliant reflexes, would be 
disagreeable to the eye. Nor does the 
scenic painter use benzine or varnish. 

His colors are of a special kind, dis 
patched in barrels in the form of pow- 
ders or pastes of all the hues of the pal 
ette. Powdered colors are dissolved in 
water and agglutinated by means of heat- 
ed glue. Color pastes are mvre brilliant, 
but are apt to congeal at low tempera- 
tures. As soon as the color is prepared, 
it is poured into pots. Whenever large 
surfaces are to be covered, e. z., in pre- 
paring the priming, whole buckets of 
paint are poured out on the canvas by 
means of the very largest brushes. On 
drying, the glue fixes the color on the can- 
vas. By varying the amount of water and 
glue, colors of any desired thickness can 
be obtained; a special advantage of these 
colors is their remarkable ease of hand 
ling and the minimal resistance they op- 
pose to the brush. 

Before using the canvas, the tracer, in 
order to facilitate his work, makes a 
drawing on paper in real dimensions, 
which is pounced on the canvas (Fig. 5). 
Some of the tracers are remarkably skilled 
and are most interesting to watch in 
touching up with the ends of their car- 
bon-holders the curvature of a volute, or 
in designing a decoration, etc. They also 
mark with chalk those points where light 
effects should be obtained. Their task 
finally comprises the designing of the per 
spective, which in the case, for instance, 
of a complicated masonry is by no means 
easy. They go to and fro over the canvas 
with their slippers on, and seem even 
more at ease in drawing in their upright 
position than if they were seated at a 
table. The skill they acquire by practice 
is wonderful and it enables them to 
achieve real marvels. Tracers, like paint 
ers, should have a good knowledge of 
styles. Carelessness in their work is only 
too often responsible for failure of the 
whole painting, while nothing facilitates 
so much the painter's task as a satisfac 
tory tracing. 

After stretching the canvas out on the 
ground and fixing it by means of drawing 
pins, the first thing to do is to coat it 
with a white priming. When this is 
dried, the tracers transfer on the canvas 
all the different measures and profiles of 
the “maquette,” using a special ink in 


marking any characteristic details. Only 
after the tracer’s work is done and a 
framework of outlines obtained on the 
canvas, does the painter's task begin. He 
first applies, as on an oil painting, the 
fundamental layers reproducing the gen 
eral outlines of the picture, always re- 
membering that the colors thus used free 
ly will lose much of their intensity in 
drying. 

Any details are then brought out with 
the finer brushes, which on account of 
the size of the panel and its position on 
the ground is by no means an easy task 
In connection with architectural interiors, 


some details of decoration have some 


times to be accentuated by means of a 


(Concluded on page 355.) 

















Fig. 8. 





Last retouches on the stage; the scenery having veen installed. 














Fig. 9.—Finished exterior view of a scene trom the third act of “Faust.” 
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The Twin-screw Motor Vessel “Monte Penedo”’ 
By Our Berlin Correspondent 
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The Improvement of Fifth Avenue 


AVENUE, New street of national 


pales 

4 ; 
interest. It is the 
of the 
priced shops displaying signs of famous foreign houses. 


York, is a 
exclusive shopping street 
the 


most 


nation’s largest city, lined with highest 


in spite of many fine buildings, the avenue, outwardly, 
falls 
Many of the stores are modified brown stone dwellings. 

The the Fifth Ave- 


from to fifty-five feet, and the wholesale re 


short in many ways of its business reputation. 


recent widening of roadway of 


forty 
the 


hue 


moval from sidewalks of building encroachments, 


have greatly increased the traffic capacity of the ave- 


nue. Four lines of vehicles can now move along instead 


of two or three. Recently a municipal commission has 


still improvements, which are on 


further widening of 


recommended more 


the eve of being carried out, viz., 


the roadway, redesigning of squares, tree planting 


lighting, isles of safety, public 


the height of 


where possible, better 


eab stands, limitation of buildings, and 


congestion. 


Fifth 


reduction of sidewalk 


There is one side to Avenue of which no 


why so much water is seen. Comparatively few catch 
basins are found, and these are almost always located 
on the street corners, where the water to reach them 
This old custom has the 
the curb to be highest 
is considered the best 


must two crosswalks. 


further 


pass 
objection of causing 
where it is used. If prae- 


at a street junction to have the highest point of 


most 
tice 
the gutter exactly at the street corner, the water flow- 
ing down each street to two catch basins close by. If 
Fifth Avenue were constructed to-day along modern 
lines, one hundred and cateh 
basins to a mile, or eight at intersee- 
Instead, there are only from eighteen to thirty 


sixty 
street 


there would be 
every 
tion. 
found per mile. 
Again, the 
basins are often small, 


gutter-mouths leading into the catch 
and the gratings much clogged 
the surface 
water flows by a 


Sometimes street 
slopes the wrong way, so that 
and by a cross street. Instead of having basins every 


200 feet, which is considered desirable in the built-up 


with street sweepings. 


basin 


sections of some cities, as long a distance as 1,500 feet 


has been found without a catch basin. Moreover, there 


are no catch basins on 
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feet 
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Still 


SOU long, 
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covers of certain catch 
the 
and 
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certain 
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street, owing to re 
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The final question is 
worth 


reconstruct 


whether it is 
while to 
streets 


city according 


to modern standards, 
Against doing so is 
the involving in 
the case of Fifth Ave- 
nue the raising of the 
level of the street cen- 


cost, 


gutter 
building all 
basins, in 
locations, ete. On 


ter, changing 
grades, 
new catch 
new 
the other hand, recon- 
struction of every- 
thing in a city is 
with 
Should 


the 


necessary some 
frequency. 


not an avenue of 











platform in the 
the two-cycle 


U pper 
ism of 


with 


| requirements 
vessel are fully complied 


“Monte 
the 


motor insta led on the 


important advantages over 


v-built motor vessels 
“4 a " i ‘ ristian X rhey are, in fact, 
| 


siders smaller and lighter with an equal oil 


con 
con 
less, the 
“argo 
Moreover, two-cycle motors 


i desig so that the cost 


aimed that there is a certain 


idvuantag evele motors over four-cycle motors 
maneuvering Capacities 
I ore to ‘ idea of the advantages to be ex 


pected f the adoptic f such motors, it may be said 
mpared with quadruple ex 
voyage of 13.500 nautical 
nos Aires, will be 1,075 


. . . a Or . 
md n the bh ne ovage wba tons, L ¢ i 


I hn average 
as compared with triple 
and 662 tons, respectively, 
ons When 


due to the smaller 


adding this to the 


weight of Diesel 


~ er motors the total savi surplus capacity 


ne or 


follows As compared with quadruple 


vl ion engine : urplus capacity of 975 tons, 1. e 
cent, and as compared with triple-expan 
surplus capacity of 1,168 tons, or 1S 


recent trial trip a speed of 13.8 knots was 


just started on her maiden 


Motor Fire Engines.—The Japanese 
installed eleven motor fire engines, in 
reduce the terrible annual loss by fire 


ears are driven by gasoline, while 


Tokio 


capital has 


Buys 
just 


an attempt to 





rT") 
ibe 





3 are worked by steam. 





engine 
Diesel 














The “Monte Penedo,” 
lantic freighter driven by 
motors. 


first large transat- 
two-cycle 


marked improvement has yet been attempted. That is 


the asphalt pavement is 


effort is 


the engineering side. True, 


now laid on a concrete base, and every being 
get the surface durable and free from defects 
the kept 
The chief defects are those due to past 


Would it be worth 


made to 
The 


well 


street is very smooth in main, and is 
cleaned 
practice. The question is: while 


to remedy them? 

The 
Avenue from the past is in its surface drainage. 
has little the 
gutters, and the gutters have very little slope toward 
basins ; the that little pools of 
after and even for 
These pools, though injurious to the 
the 


Fifth 
The 
the 


most noticeable shortcoming inherited by 


street very slope from center to 


the catch with result 


water remain rains, some time 


after sprinkling. 


asphalt, are not objectionable to public except 


when they occur at street crossings, which is very 
often the case, owing to the lack of slope of the street. 
rain the defective drainage is most 
apparent. At such a time streams of water are often 
encountered in the street, although the 
highway practice requires that no water should flow 
past a A study of the location and 


along Fifth Avenue shows 


During a storm 


crossing best 


street crossing. 


frequency of catch basins 


room, showing the valve mechan- 
motors of 


f Fifth 
kept up 


importance ‘ 
Avenue’ be 

mod- 
The 


increase 


. more nearly t 
2,000 horse-power. pea 
ern standards? 


traffic will 


more, making radical alterations more diffi- 
the The thing 


to be to begin the reconstruction of the avenue, half the 


more and 


cult in future. desirable would seem 


width and one block at a time. Pipe galleries should be 
introduced under each side of the street, as is done with 
Manholes should be 


way of travel when they have to be 


new streets in London. located so 


as not to be in the 


opened Iron covers should be banished, and non- 


slipping covers adopted which will not hold water 
Such changes should not be regarded as unnecessary 
refinements. It is necessary in private business to keep 
Why 
American cities 
few 


adopting new methods and new equipment. not 


in the public business as well? Some 
this, 


Every 


are doing but too often it is along 


only a 


lines. municipal department should be en- 


couraged to study out improvements, and ideas should 
be exchanged even more than 


now with other cities. 


Non-astringent Persimmons 
the 
been 


and beautiful 
persimmon retarded by the 
of the fruit when firm and tempt- 
Moreover, if the fruit is allowed to 
lost it soft 

In Japan they have for 


HE 


Japanese 


popular demand for large 
has 
marked astringency 
the eye. 


the 


ing to 


ripen until “pucker” is becomes and 


mushy, decaying very rapidly. 
years practiced the art of removing the “pucker” by 
sealing the firm fruit in barrels which have been rinsed 
with “sake,” a sort of Japanese beer. Our Bureau of 
Chemistry the hint 
found that the same effect is obtained by keeping the 
persimmon in carbon dioxide from three to five days. 


as it is 


finally took and have recently 


Some varieties come out of this “processing,” 
called, as firm as an apple and may be peeled and eaten 
with satisfaction. Our native 
American persimmon, however, does not respond to this 


like an apple great 
The fruit grows easily on the Gulf coast, 
and the demand is increasing. When the growers and 
retail dealers learn that persimmons may be put o@ 
the market in firm, rosy and edible condition the im 
dustry will take on new life. 


treatment. 
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An Electric Stove 

By Frederick E. Ward 
HE convenience and utility of electrie heating appa- 
ratus have so long been recognized that were it not 
for the high cost of electric energy, as compared with 
coal and gas, hardly any housewife could now be per- 
suaded to cook with any other than an electric stove. 
But even if it does cost a little more for power, many 
of us are glad to use it occasionally merely because 
of its convenience. For those who have electric cur- 
rent in their homes and would like to make such occa- 
sional use of it, and yet who are discouraged from 
so doing by the rather high cost of an electrie stove, 
the following description shows how one of these can 

















Fig. 1.—The stove complete. 


be made at home at a cost for materials of but a frac- 
tion of the regular price of the commercial article. 

An electric stove is a very simple and efficient piece 
of apparatus. It is practically nothing but a piece of 
wire which is heated red hot by the passage of the 
current through it, and it is easily made because 
success depends more on the selection of proper mate- 
rials than on skillful workmanship. 

As shown in the photograph in Fig. 1, the body of 
the stove consists of a fireproof box about seven inches 
square and three inches high. This may be built up 
of four pieces of asbestos board, about 4% inch thick, 
fastened together by corner pieces bent up from sheet 
copper or brass held in place by small brass machine 
screws and nuts. Asbestos shingles also serve the pur- 
pose well, and these are cheap and easily obtained 
from dealers in builder's materials. 
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Fig. 2.—Diagrams of connections. 





The essential part of the apparatus is, of course, the 
heating element, shown more clearly in the photograph 
in Fig. 3. The base of the heater is a square of the 
asbestos board cut to fit inside the box, and having 
four strips of the same material riveted to it so as 
to form a sort of picture frame four inches square 
inside. Across this frame are stretched the eight pieces 
of wire which form the heating element itself. 

Of the many different makes of wire on the market 
one of the best is the “Nichrome,” made by the Driver- 
Harris Wire Company, of Harrison, New Jersey. The 
heater shown in the photographs was made of gage 
number 22 Nichrome wire, which has a resistance of 





















Fig. 3.—The stove partly disassembled. 


about one ohm per foot. The weight of wire actually 
used in this stove was only 14 ounces, but it is advi- 
sable to order at least one half pound of the wire, as 
wire-drawing companies do not, as a rule, care to book 
orders amounting to less than one dollar. 

The eight helices for the heater are each formed by 
winding 135 turns of the wire closely around a rod 
just one eighth of an inch in diameter, on which the 
turns will cover a length of 3% inches. The rod is 
then removed and the ends of the wire bent up into 
eyes, by means of which, after a slight stretching, they 
may be attached to the asbestos frame by small brass 
machine screws fitted with nuts and washers. If each 
screw be provided with two nuts on the back the elec- 
trical connections are very conveniently made by 
clamping pieces of No. 16 copper wire between the 
nuts. 

Diagrams of connections are shown in Fig. 2 For 
110 volts the arrangement shown provides three dif- 
ferent heats, two double-throw single-pole switches be- 
ing employed. When both blades are closed to the 
left the heater develops full heat, and consumes about 
SSO watts. Opening either switch reduces this to one 
half, and closing both blades to the right gives one 
quarter heat. For 60 volt isolated plants another 
scheme of connections is shown, in which the heater 
is divided into four sections, each under the separate 
control of its own snap switch. 

The heating element is best supported in the box by 
means of strips of asbestos board riveted on the inside. 
The wires must be low enough down so that metallic 
cooking utensils cannot touch them and cause a short 
circuit. If the cooking utensils to be used are too small 
to cover the entire top of the box it is essential to pro- 
vide a top piece of asbestos board, as shown in Fig. 1, 
to cover the open corners and prevent waste of heat. 

To make the stove ready for use as a radiant toaster, 
it is sufficient to cover the top with a square of coarse 
wire cloth upon which to lay the slices of bread. 


Studying Prismatic Colors of Incandescent 
Lamps with a Reading Glass 
By Stuart K. Harlow 
HE following interesting investigation of the dif- 
ferent colors of the spectrum of the filaments of the 
tungsten and carbon incandescent lamps was carried 
out with a 24-inch diameter magnifying glass. 

The first lamp tested was a 40-watt Mazda lamp, 
suspended from the ceiling in a white corrugated china 
shade. The reading glass was held horizontally below 
the lamp and at a distance of 12 to 16 inches, with a 
12 by 12-inch square sheet of white enameled paper 
held parallel to the reading glass and at the proper 
focal distance from the lens. The superior color was 
found to be white, which was fringed with yellow, 
orange, red, green, blue, and violet. All these colors do 
no appear in the scene at one position of the lens, 
because the principal focal distances in the double 
convex lens are different for different colors, being less 
for violet than for red.. This phenomenon is known as 
chromatic aberration. It is eliminated in our particu- 
lar experiment by moving the hand lens back and forth, 
thus varying the focal distance. By holding the lens 
at an angle to the incandescent lamp, the illuminated 
filament appears inclosed in its bulb and shade. 

The next lamp tested was a 16 candle-power 50-watt 
carbon filament incandescent. The lens was held in the 
same position as above; the filament appears as a broad 
incandescent band, in which yellow, together with 
white are the superior colors, red being present to a 
greater degree than it is in the tungsten lamp. This 
incandescent band was fringed with orange, red, green, 
blue, and violet. 

A kerosene oil hand lamp with wick and the ordinary 
glass chimney, when the lens is held parallel to the 
flame and at a distance of 3 feet, its spectrum appears 
as yellow with slight traces of white, and orange, red, 
and green around the edges. When the lens is held at 
a distance of 12 feet from the illuminant, the spec- 
trum appears as a small circle three-sixteenths in 
diameter, the center of which is brown, but still show- 
ing traces of red, orange, yellow, green, and blue. 

It might be interesting in this article to mention an 
observation of the New York Testing Laboratories ex- 
hibit at the 1909 Chicago Electrical Show at the Coli- 
seu. It consisted of three projection machines 
mounted with suitable lenses to project the are spec- 
trum of the flaming arc, magnetite arc, and carbon 
are on a canvas screen a few feet away. The image 
of the flaming are showed yellow, orange, red, blue, and 
purple; magnetite are, white, yellow, and blue; and the 
carbon are, green, yellow, orange, and purple. The car- 
bon are appeared thin and dim on the canvas screen. 


Leyden Jars Made of Incandescent Lamp Bulbs 
By Maxwell Epstein 

O give best results, a Leyden jar must have a good 

dielectric with little th’ckness. Ordinary burnt- 

out incandescent lamps—l16 candle-power or larger— 


can easily be converted into excellent Leyden jars. 
The best bulbs can be selected by rubbing with silk in 
a dark room. Those that glow most make the best jars. 

A slit is cut across the threaded metal top with a 
hack saw, and the thin brass is peeled off with a pair 
of pliers. The leading-in wires can now be easily cui, 
the top taken off, and the bulb cleansed of the insu- 
lating compound. The groove at the junction of the 
in-going glass tube and the bulb, is scratched with the 
sharp point of a broken file moistened with turpentine. 
until the tube with the filament can be pulled out. 

The bulb is now coated outside with tinfoil to 
within 1% inches of the top, and filled inside to the 
same height with scraps of tinfoil. A piece of No. 20 
B. & S. copper wire, hooked at one end, is thrust 











A battery of Leyden jars. 


through a half inch cardboard disk and into the bulb. 
The top is now sealed with sealing wax. 

The amalgam used for coating mirrors is preferred 
to the tinfoil inside, if it can be obtained or made as 
described in the Screntiric AMERICAN of April Sth, 1911. 

By hooking these jars on a brass rod and pushing 
them together, as shown in the figure, excellent varia 
tion in capacity can be secured for the closed cirenit 
of a wireless transmitter. 


Relative Clearness of White and Black Letters 
By Samuel W. Balch 

HERE is a general tendency on the part of rail- 

roads to adopt signs with white letters on a black 
background, not realizing that the black letter on a 
white background is easier to read and can be seen 
at a greater distance. This follows in an interesting 
way from the structure of the retina of the eye. The 
impression of a letter at the limit of vision is received 
on the ends of a small bundle of nerves which convey 
to the brain a sort of mosaic impression. 

A nerve can only transmit to the brain information 
as to whether or not a ray of light is falling upon it 
and when a nerve is partly in the light and partly in 
darkness the sensation is the same as though all of it 
was in the light. It follows, therefore, that all nerves 
on the dividing edge between any black and white area 
transmit the sensation of light so that all white lines 
and white areas appear wider and all black lines and 
black areas appear narrower than they really are. 

The two black letters in the illustration grow thinner 
at the limit of vision and are still recognizabie, while 
at the same distance the two white letters grow thicker 
and cannot be distinguished. There are circumstances 
when it is necessary to use white letters, but in such 
cases legibility will be improved if they are made with 
a thin stroke and strongly lighted. Black letters are 
more distinct if made with a heavy stroke. 














How black letters and white letters change at the 
limit of vision. 
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Inventions New 





Simple Patent Law; Patent Office News; Notes on Trademarks 


and Interesting 








.Notes for Inventors 


A Toy Puzzle In a patent, No. 1,038,- | 
i190. Waldemar J. P Olsen of Brooklyn, 
N. Y.. presents a patent in the form of an 


egg-s 0a pe 


hell within which is a tilting 
ite and a weight is movable on the plate 


small balls 


a balancing of the shell under cer- | 


and operates in connection with 
to secure 


tain conditions 

Cork Articles from Granulated Cork. 
In patent No. 1,035,146 Louis L sentley 
of Beaver Falls, Pa., assignor to Armstrong 
Cork Company, of Pittsburgh, presents a | 


method in which granulated cork is pre- 
heated to a temperature below the melting 
point of the cork resin and is then fed 
while hot into molds. Pressure is applied 
to the cork in the molds and the cork is 
baked while under pressure high enough 
to melt the resin. This resin as it cools 
cements the granules together. 


Increases Butter Yield from Milk.—A 
Hamburg, Germany, man, Adolf Wilhelm 
Karl Witte, in a patent, No. 1,039,627, 


describes a process of treating milk and 


cream to secure an increased yield in but- | 
ter and in which he cools the material to 
a temperature somewhat abeve freezing 
point and maintains it at such tempera- 
ture for about twenty-four hours and then 


quickly warms it to a temperature of 18 to 


20 deg. Cent., adds a souring generator or 


‘starter’ and immediately churns the ma- 
terial when it is ripe 


Moving Pictures in Target | 
are constantly learning of 

Now James 
Paterson of London, Eng., in patent No. | 
1,035,811 provides a target divided into 
recessed sections with means in each sec- 


electric 


Utilizing 
Practice.-—_We 
new uses for moving pictures 


tion for completing, by contact, 
circuits, and moves the target behind the | 
} with the 


synchronously 
indicator is 


picture 
object to be fired at. An 


arranged at the firing point and is oper- 


screen, 


ated electrically from the target so that as 
a shot is fired it can be determined in- 


stantly whether a hit has been made. 


A Machine for Making Bale-tie Buckles. 
Ezra A. Frantz of Weatherford, Texas, 
assignor to Frantz Buckle Company of | 
has secured a patent, No. | 


that place, 
1,034,007, for a machine for making bale- | 
tie buekles in which there is mechanism for 
feeding the wire and for cutting it off and 


| 


a@ means operates at a right angle to and 


across the path of the feeding mechanism 
to give one bend to the wire while another 
means operates in the direction of the feed- 
ing mechanism to give another bend to the 
wire and a final buckle forming means 
operates at an angle from the opposite side 
of the bending 
mechanisms and the feeding, bending and 


movements of the two 


forming mechanisms are operated in proper 
seq ucnce 
New Patent Legislation in New Zealand. 
A new act relating to patents, designs 





and trade-marks went into effeet July Ist, | 
1912, in New Zealand. The new act dif-| 


. . , | 
fers from the old chiefly by the inclusion of | 


a provision that any. patent not worked in | 


New Zealand within four years from the 


, 
date it is granted, or within two vears after 


the eommencement of the new act, may be 


revoked by the Supreme Court on the peti- | 


tion of the Attorney-General or upon the 


of the Attorney-General. The American 


. . ] 
consul suggests that it is ordinarily the} 


part of wisdom for American manufactur- 
ers whose goods are suitable for New Zea- 
iand and who intend to introduce them in 
New Zealand pat- 


such country, to secure 


of Courson Vv. 
eeived the invention in November, 1908, 


land tested them; 


to O’Conner’s conception. 


| that case. 








petition of any other person with the leave | Commissioner of 


Legal Notes 


Patentability on Interference Appeal.— 


|The Court of Appeals of the District of 


Columbia in the case of Hopkins v. Cleal, 
Cleal v. Hopkins, has held that on an ap- 
peal from the decision of the examiner 
awarding priority, the question of patent- 
ability of the issue will not be considered. 


The Importance of Diligence.—The 
Court of Appeals of the District of Colum- 
bia rarely loses an opportunity to em- 
phasize the importance of diligence on the 
part of an inventor. In the recent case 
O’Conner, O’Conner con- 


and immediately set about reducing it to 
practice and filed his application on Feb- 
ruary 4th, 1909. 
ceived the invention in 1898 made devices 
but such tests were in- 
sufficient to establish a reduction to prac- 
tice. The last of these tests was just prior 
Courson did 
nothing further with the invention until 
his application was signed on January 19th, 
1909, which application was not filed till 
February Sth, 1909, and the Court held 
that Courson had every facility at hand to 
enable him speedily to reduce his invention 
to practice or file his application at a much 
earlier date, he was lacking in diligence, 


Courson who had con- 


and that priority was properly awarded to 
O’Conner. The decision goes on to quote 
what Mr. Justice Robb said in a previous 


| ease to the effect that there is no arbitrary 


rule or standard by which diligence may be 
measured, the sole object of the law being 


|to mete out the fullest measure of justice, 


and each case must be considered and de- 


|cided in the iight of the circumstances of 


The nature of the invention, 
the situation of the inventor, the length of 
time intervening between conception and 
reduction to practice, the character and 


| reasonableness of the inventor’s testimony 


and that of his witnesses—are all import- 
ant factors in determining the question of 
diligence. 


Trade-mark Notes 


A Trade-mark Opposition.—In the case 
of Consumers’ Company v. Hydrox Che- 
mical Company, Assistant Commissioner 
Tennant has decided that the opposition 
was properly dismissed since peroxide of 
hydrogen does not constitute goods of the 
same descriptive properties as distilled 
water nor merchandise of such character 
as to come within the natural expansion of 
the previous business of the opposer. 


Difference Between Trade-mark and 
Patent Interferences.—In pointing out a 
distinction between a trade-mark interfer- 
ence and a patent interference, Mr. Justice 
Robb of the Court of Appeals of the Dis- 
trict of Columbia has said: “In a trade- 
mark interference proceeding, the 
which the Commissioner is called upon to 
determine is not merely one of priority, as 
in a patent interference proceeding, but 
involves any issue that might be raised in 
an ex parte case. (In re Herbst, C. D., 
1909, 333; 141, O. G., 286; 32, App., D. 


ear \90 
Jog Oe ) 


issue 


Trade-mark Applied to Publications. 


In the case of Chilton Printing Company | 
|v. The Class Journal Company, Assistant 


-*atents Billings has de- 
cided that the words The 
Trade Directory as applied to applicant’s 


publication must be held to constitute a 


valid trade-mark, these words not being so 
wholly descriptive of the publication as to | 
fall within the prohibition of the statute; 


l 
| RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. The 

| notices are inserted by special arrangement 
with the inventors. Terms on application to the 

Advertising Department of the ScIENTIFIC 
AMERICAN. 





Of Interest to Farmers, 

AUTOMATIC GRAIN WEIGHER.—E. L. 
ADAMS, Edgar, Clay Co., Neb. This device 
is operated automatically by the weight of 
| grain it receives. It comprises a hollow ves- 
sel with an inlet at one end and an outlet 
at the other, and comprising means by which 
grain can enter the vessel until its limit of 
capacity is reached. Means also provide for 
the automatic discharge of the grain, and it 























= 


AUTOMATIC GRAIN WEIGHER, 





Automobile | 





ents as otherwise imitations may be made|also that the title The Automobile Trade 
by the New Zealanders, many of whom | Directory is not so similar to the title 


. hie | 5 7 “ 
possess mechanical ability of a high order, | The Cycle and Automobile Trade Directory 





and the spirit of invention is such that it|as to be likely to cause eonfusion in the 
often causes improvements on — of the public when applied to the 


jnventions, same class of goods. 





passes continuously into the receiving vessel 
at one end and is delivered at the other, be- 
ing retained long enough to actuate the mech- 
anism which controls the outlet, and to regis 
ter the times the outlet mechanism is actu 
j ated in this way, so as to indicate the meas- 





}ure of the total quantity of grain passing 
through the weigher. A side view of the de-| 
vice is shown in the illustration. 


! 

Of General Interest, 
SLEEPING BAG.—G. W. Gain, JrR., 1614 
Park Ave., Baltimore, Md. This invention pro 
vides an absolutely waterproof bag designed 
particularly for out of door use, as by camp 
;ers. It prevents the entrance of any water at 
| the head of the bag, and while excluding water 
|at the head provision is made for proper ven 


| 
| 
| 


| 





| 
| SLEEPING BAG. 


tilation. The occupant may enter the bag 
conveniently and blankets may be held in 
proper position with the bag, and a mosquito 
net may be conveniently attached at the head 
portion in a way to perfectly exclude insects. 
The illustration shows the bag staked to the 
ground, and in position for use. 

BOTTLE STOPPER.—H. T. Ray, 6 Warren 
St., Hudson, N. Y. This invention relates to 
improvements in stoppers and measuring de 
vices for dispensing receptacles, and has for | 
an object to provide a structure which will | 
dispense predetermined quantities of liquid. | 
A further purpose is to provide a valve mech- | 
anism acting as a stopper for bottles and 








BOTTLE STOPPER. 





the like, from which liquid is designed to be 
dispensed, which will permit the drawing of 
successive predetermined quantities of liquid | 
from the receptacle, but will resist any refill-' 
ing of the receptacle through the discharge 
point. The engraving shows a _ longitudinal 
vertical section through the invention as ap- 
plied to a bottle. 

LEAK STOP FOR LEVEES, DIKES, ETC. | 

M. M. NeaMes, St. Patrick, La. This in-| 
vention is an improvement in protecting covers 
for levees, dikes, etc., in the nature of a revet 














acter. 


ment, designed especially for preventing breaks 
or crevasses because of the leakage of water 
through craw-fish and musk-rat holes or be- 
cause of other defects in the structure. 

HAND BAG.—H. Coun and P. BerMan, 55 
2nd St., Manhattan, N. Y., N. Y. This inven- 
tion is an improvement in bags which are pro- 
vided with pivoted U-shaped clips or clasps 
adapted to hold the jaws of the bags securely 
closed when the latter are suspended by the 
handle. The clasps are pivoted to one of the 
jaws and held from sliding laterally by a loose 
sleeve applied to the pivots. 

DEVICE FOR MAKING DESIGNS.—L. L. 
ALLEN, L. B. 701, Atlanta, Ga. This inven- 
tion relates to devices for making designs, and 
the object is to provide one having a bar 
earrying a marking member which contacts 
with a member secured to a pivoted table so 
that when the table is rotated, and one end 
of the bar is articulated to a rocking plate, 
and the other end engages a guide, the reverse 
motion of the rocking plate will be instru- 
mental in producing designs pleasing in char- 
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EXAMPLE OF DESIGN DEVICE WORK. 


Means provide for articulating the bar 
to any one of a plurality of points on the 
rocking plate te adjust the position of the 
guide relating to the pivot point of the table, 
and to articulate an end of the bar to a mem- 
ber having continuous rotary movement in- 
stead of to the rocking plate. The engrav- 
ing pictures an example of the design work of 
this invention. 

MAIL BAG AND BAG SUPPORT.—H. T. 
Cook, 332 So. Michigan <Ave., Chicago, IIL. 
This invention has particular reference to a 
bag with means for supporting the bag in open 
position, particularly within a letter box, so 
that the letters drop directly into the bag, it 
being only necessary for the collector to sub- 
stitute an empty bag for the bag removed. 
This also avoids unnecessary and frequently 
injurious handling of a mass of letters inci- 
dent to removing them from the box in the 
ordinary way. 


Hardware and Tools, 

COMBINATION TOOL.—Rev. C. BAUER, 
Clara City, Minn. In the accompanying en- 
graving one of the implements of the tool is 
shown in operative position, and in a folded 
or inoperative position in dotted lines. The 
handle is formed with a looped end having 
engaging arms normally tending to move to- 
ward each other, between which the ends of 
the respective tools or implements are placed. 











COMBINATION TOOL. 


A pivotal pin is passed through all of the 
implements so that the same swing on the 
same pivotal center and may be moved in and 
out as desired, the respective implements be- 
ing provided with projections co-acting with 
suitable sockets for locking the implements in 
either a folded or an unfolded position. 

FOOT POWER VISE.—G. E. CALLAway, 
care of J. M. Bradley, Sec’y, Jonesboro, La. 
This invention has for its purpose the pro- 
vision of an automatically operating device 
wherein the jaws are counterbalanced to open 
of themselves, and the operating mechanism 
is counterbalanced to return to original posi- 
tion when released. 

PIPE REAMER.—D. M. Hatton, Burnett's 
Creek, Burnettsville Station, Indiana. An ob- 
ject here is to provide a device of a rela- 
tively simple nature for reaming pipes in 
which the power required is reduced to a 
minimum. The invention provides inter- 
changeable pipe holding parts to accommodate 
pipes of various size, these parts being capable 
of quick application to the main supporting 
frame or removal from it. 

ANIMAL TRAP.—J. F. WINKLER, P. O. Box 
86, Dollar Bay, Mich. This invention provides 
a construction whereby the setting of a trap 
may be rendered automatic in so far as the 
engagement of the striker and its latch. A 
base and a bait carrier are constructed wit) 
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graphic views for twenty-five cents, showing thou- 
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PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 





All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 











Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 


AGENTS WANTED 
AGENTS—One cent invested in a Postal Card 
will bring you a $35 to $60 a week proposition. For 
further particulars communicate with American 
Aluminum Co., Div. 1029, Lemont, Ill. 


BUSINESS OPPORTUNITIES 


MY PROPELLER will move airship or sub- 
marine upward and downward, as well as to and 
fro. For further particulars, address Frank L. 
Littig, 1310 Eighth Avenue, Rock Island, Ill. 


FOR SALE 


NINE ACRES OF LAND, six miles south of 
Richmond, Virginia Water Power, granite beds, 
two beautiful building sites with great oaks 
standing. Most besutitel property for home and 
mill, within fifty miles of Richmond, Virginia. 
Atlantic Coast Line Railway runs through it. 
Troley line quarter of a mile connected by fine 
automobile road. For further particulars, Ad- 
dress C. B. Richardson, No. 406 Mutual B .ild- 
ing, Richmond, Virginia. 


WILL SELL a very successful process of manu- 
facture which must be taught for making a well- 
known, high grade, mineral oil lubricating grease. 
Address Lock Box 293, C ynwyd, Pennsylvania. 


PATENTS FOR SALE 


RAIL AND SWITCH POINT. Improvement 
prevents breaking of switch points. accidents, de- 
sa es snow sweeping. Write to 

W. D. Baldwin, Hummelstown, Pa. 
CHEMICALLY compost mixing machine for 
Reclaims impoverished land, 
Used by agri- 





produces double and assured crops. 
Harry D. Johnson, 30 Church St. R. 506, New York. 


WANTED 
WANTED. Local or Traveling Salesmen mak- 
ing small towns to handle our new attractive 
pocket sideline. Quick shipments, prompt com- 
mission, no collecting. State territory covered. 
Address, G. A. Johnson, 210 Sigel St., Chicago. 


MISCELLANEOUS 

MODEL AND FINE CLOCK TRAIN WORK. 
Estimates given. Work done by the hour or by 
Waltham Clock Company, Waltham, 
Massachusetts. 

IRON, BRASS AND ALUMINUM Castings— 
Wood and Metal Patterns—Special or experimen- 
tal machines built—Heavy or light Machine Shop 
Work—Brass, Nickle and Silver Plating—Esti- 
mates furnished. A. P. Broomell, Manufacturer, 
York, Pennsylvania. 

KODAK SPOOLS developed, ten cents. Pic- 
tures finished, two cents. Send spools first and 
money on receipt of pictures. Four real photo- 


compress. High Class. Lum Fleming, Terrell, Texas. 





A Manufacturing Company near N. Y. 
City, having ample capital and a first 
class organization, desires to add to 
their business some specialty ora line of 
specialties, particularly in iron and steel. 
Any parties having a new article of 
manufacture, or an established article, 
in the iron and steel line, and needing 
capital, will please address H. N. M., 
Box 773, New York, N. Y. 

















Print your own cards, circulars, 

A a in ee peepee: PRESS $5, | lar- 
tury $60. All easy, rules 

sent. Print ys others—big profit. 

A Write oa = Tg = catalog, 


THiS tis Press PRESS CO., Me Meriden, Conn. 
Learn to Stuff Birds 3"7,Anim*"*...A 


learned athome, Big Profits. Save your trophies. 

Decorate your home. We teach men, women, boys 
mail. Write for Free Book today. N.W. 
Taxidermy, Elwood Bidg., Omaha, Neb. 


SUCCESS SHORTHAND 


The best system for beginners; a post-graduate course for 
seoneapnaans Highest world’s records for speed and ac- 
curacy and a greater number of court reporters than an 
other system in the last seven years. Instruction by mail; 
satisfaction guaranteed. Write for FREE ¢ atalog. 
SUCCE OR AND SCHOOL 


ames, Chief Instructor 


Dept. 310, Schiller Bldg. 


Prepare for College 


You can prepare for College or 

t ome complete your high school work 

a = home by our simplified corre- 
courses meet all entrance requ 


pondence methods. Our 
irements ; they are 
written by members of the faculties of Columbia, Cornell, 
Pennsylvania, Mass. Inst. of Technology, Illinois, Chicago, 
Michigan and other leading universities. American 
School is one of the largest educational institutions in the 
world and employs no nts, solicitors or collectors. 
Write for special College paratory 
AMERICAN SCHOOL of CORRESPONDENCE 
5765 DREXEL AVENUE CHICAGO, U. S. A. 





SES 
EXCELSIOR 














Chicago, Tllinois 

















a view to enable the operator to move the 
bait carrier into engagement with the latch 
member, when setting the trap, without danger 
of his fingers being caught by the striker. 


INVISIBLE HINGE.—E. ZvucKERMAN, 395 
Kimball Ave., Yonkers, N. Y. This invention 
provides an invisible hinge for use on doors. 
boxes, pianos, furniture and other articles and 
devices, and arranged to be invisible when 
the door or other movable member is in a 
closed position, and provides a space between 
the movable and the fixed member when the 
door is opened. 


Household Utilities, 

COOKING APPARATUS.—W. E. Baxter, 
eare of Varbe-Frazier Co., Ltd., Louisville, Ky. 
The construction in this case is in the nature 
of a combined cooking and heating stove and 
combined house and camp (or portable) stove. 
The invention provides a non-breakable crate 
and support adapted to inclose the stove proper 
for shipment, carrying by hand or storage for 
the stove proper when the crate is placed 
below the stove proper. 


WASHTUB.—J. J. Reitty, 161 S. Sth St., 
Newark, N. J. The more particular purpose 
here is to provide a tub having a special form 
whereby it is adapted to be used in connec 
tion with a wringer so located within it that 
the combination of tub and wringer presents 
a number of advantages in the conjoint use of 
these parts. 


LEG REST FOR ROCKING CHAIRS.—L. 
AIME, 25 Haig St., and J. STeENGerR, Jersey 
City, N. J. For the purpose of this improve 
ment use is made of a leg rest provided with 
rockers and connected with the rocking chair 
to support the leg rest in upright position, 
and to allow of rocking the leg rest in unison 
with the rocking chair. 


Machines and Mechanical Devices, 


DOOR MECHANISM FOR ORE POCKETS 
OR SIMILAR RECEPTACLES.—R. B. PEar- 
SON, 461 London Road, Duluth, Mich. The 
principal purpose here is to so construct the 
door and attached mechanisms as to provide 
an efficient door action which will be semi- 
automatic in opening and comparatively easy 
of closure against a head of ore or other 
material in the pocket when it is desired to 
stop the flow of the same. 


LOOM FOR WEAVING GAUZE.—E. K. 
GEIER, care of Scholer, Duplan Silk Co., Hazle 
ton, Pa. The object bere is to produce a loom 
in which the moved 
in fixed guides, and in which the 
is located between the needle and the 
beam, and is positively reciprocated in a fixed 
guide in parallel relation to the needle reed; 
and a further object is to do away with the 
necessity of using any harness to manipulate 
and guide the threads. 


needle reed is positively 
flexing reed 
warp 


Pertaining to Vehicles, 

RADIATOR SHIELD.—F. F. Bassett, Law 
rence, L. I., N. ¥Y. This invention pertains to 
a shield of a type used in automobiles, and is 
adapted to cover a portion of the radiator and 
protect it from the cold, so as to prevent an 
excessive cooling of the water in the radiator. 
and also to prevent the freezing of the water 
when the radiator is not in use. 


Designs, 

DESIGN FOR A TOILET POWDER DIS 
PENSER.—E. OLpENBUSCH, care of Kron 
heimereag Oldenbusch, 366 Butler St., Brooklyn, 
N. Y. In this ornamental design for a toilet 
powder dispenser the body is of a narrow 
shaft-like form with a small round shaped 
mirror placed at the top end of the article. 

DESIGN FOR A COMBINED KNIFE AND 
FORK.—M. 8S. Hewitt, Georgetown, Tex. In 
this ornamental design the article comprises 
a slightly curved handle to a knife blade of 
modified sickle form at the point of which 
and at right angle to the blade extends a short 
broad four-pronged fork. 





Note.—Copies of any of these patents will 
be furnished by the ScrIENTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanieal. 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re- 
quired therefor. 

We are prepared to render opinions as to 
validity or infringement of patents, or with 
regard to conflicts arising in trade-mark and 
unfair competition matters. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 
tries foreign to the United States. 

Munn & Co., 
Patent Attorneys, 
361 Broadway, 
New York, N. Y. 
Branch Office : 
625 F Street, N. W., 
Washington, D. C. 











Special 
Crawford 
Sectional 

Oven 


with barrel truck for bluing small arti- 
cles, and similar operations. Oven 
arranged with angles on sides for | pencves 
hanging work or barrel truck may be | sie prise etn 








replaced by a japanning truck for high tnd iy, stra eno 
heat japanning. Shaft and pulley at | Sh."7pomncc 
rear for revolving barrel. i 





High Insulation Peculiar to the 
Crawford Sectional Oven— 


so efficient as to conserve practically all the heat gen- 
erated by the Enclosed Flame Gas Burner, assures ecouomic 
operation. 

Rapid circulation of preheated air under pressure gives 
even distribution of heat. Fumes and moisture from work 
carried off rapidly through the vents. Accurate tempera- 
ture control. 

Crawford Sectional Ovens made in all sizes and types, 
adapted for japanning, lacquering, drying, core baking 
and vulcanizing. Put your oven problems up to us and 
let us submit plans and estimates. 7 








Send for Catalogue No. 971% 


The Oven Equipment & Mfg. Co. 


New Haven, Conn. 























JUST PUBLISHED 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EDITION OF 1913 


It contains 608 pages and 1000 illustrations, is substantially 
bound in cloth and the cover carries a special 
design printed in three colors 











A. Russell Bond 
Compiler and Editor for Part Il. Scientific Information 


Albert A. Hopkins 
Compiler and Editor for Part 1. Statistical Information. 


The editorial staff of the Scientific American receives annually over 
fifteen thousand inquiries, covering a wide range of topics—-no field of 
human achievement or natural phenomena is neglected. The informa- 
tion sought for in many cases cannot be readily found in text books or 
works of reference. In order to supply this knowledge in concrete and 
usable form, two of the Editors of the Scientific American have, with 
the assistance of trained statisticians, produced a remarkable Reference 
Book, containing over seventy-five thousand facts, and illustrated by 
one thousand engravings, for which the entire world has been scoured. 
Immense masses of government material have been digested with pains- 
taking care with the collaboration of government officials of the highest 
rank, including cabinet officers, and assisted by competent professors of 


world-wide reputation. 








Owing to the printing of an edition of 10,000 copies, we are en- | 
abled to offer this book at a merely nominal price. The purchase of | 
the book is the only adequate way to judge of its merits. An elabor- 
ate circular, showing specimens of illustrations, together with four full- 
size sample pages, will be sent on request. 


Net Price $1.50 Postpaid 


MUNN & CO., Inc., PUBLISHERS 361 BROADWAY, NEW YORK CITY 
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Philip Morris & 
English Sines and Cut Plug 
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Next NE of the many enthusiastic en- 
| \ dorsements of these new smoking 
SH) tobaccos:— 






Ss 













Gentlemen: 

“‘{ want to say that I have tried your ‘Eng- 
lish Mixture’ after having tried for years to get 
the kind of icbacco that I want, and wish to 
state that never have | enjoyed a pipe as I have 
done since trying this good mixture. I tried the 
famous —— and I don’t know what, but I 
know that for the rest of my smoking days I 
shall smoke and enjoy this tobacco.”’ 


Philip Morris English Mixture and Cut Plug sell for $2.00 a pound 
in $1.00, 50c and 25c tins. Ask your dealer for this today, and 


learn from experience how much better a smoke it actually makes. 


If the dealer cannot furnish, let us have your remit- 
tance for desired quantity. Accept no substitutes. 


PHILIP MORRIS & COMPANY, Ltd., 402-S West Broadway, N.Y. 


Canadian Address, 487-S., St. Catherine St., East, Montreal 















FACTORIES: New York, Montreal, London, Cairo 














A New Model of the Silent Gray Fellow 


Moet pulling power at low speeds, more power 
| | on the hills, more reserve power for sand and 
ti mud. That was the demand our engineers set out to 
satisfy by building the 


| =Bavinsone oo. 


§ actual horse-power—35 cubic inches piston displacement). 
Dynamometer tests show that this motor develops 166 per cent. 
more power at 5 miles per hour than even the former 4 horse 
power Harley-Davidson, which was the acknowledged leader in 
145 per cent. more power at 10 miles an hour, 80 per 
cent. more power at 20 miles an hour. 
nil It will climb hills, pull through sand and over roads that 
would seem almost impassable. The ‘‘5-35’’ motor will pick up 
from a standing start to forty miles an hour in 300 feet. At low 
speeds this machine devel )p$ more power than some twin cylinder 
machines with higher rating. 
The Fui-Floteing Seat placing 14 inches of springs between the rider and the 
bomps, and the Free-Wheel (ontrol, which permits of stopping and starting the 


machine by the mere shifti of a lever, (both exclusive Harley-Davidson features) are 
incorporated ia ji models, Description of these and other features on request. 


HARLEY-DAVIDSON MOTOR CO. 


) 269 @STREET MILWAUKEE, WIS. 
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its class. 

















The “Immortality” of Tissues 
(Concluded from page 344.) 
diminution after a certain age until 
the growth altogether ceases, and the 
size of the animal is determined. But 
it was found by subjecting these artificial 
growths to washings in salt solution that 
the mass was fifteen times greater at the 
end than at the commencement of the 
third month, showing that they do not 
grow old at all! In the artificial growth 
the problem of senility and death is 
solved! It was the announcement of this 
“permanent life of tissues” that caused 
such a furor in Paris last summer, and 
several eminent scientists to demand ocu- 
lar demonstration, because “the discovery, 
if true, constituted the greatest scientific 

advance of a generation.” 

The following summary of this inter- 
esting and vitally important and epoch- 
making work of Carrel is translated from 
an article published in Paris recently by 
Prof. Pozzi,* who witnessed the experi- 
ments : 

“Carrel found that the pulsations of a 
fragment of heart, which had diminished 
in number and intensity or ceased, could 
be revived to the normal state by a wash- 
ing and a passage. In a secondary cul- 
ture, two fragments of heart, separated 
by a free space, beat strongly and regu- 
larly. The larger fragment contracted 92 
times a minute and the smaller 120 times. 
For three days, the number and intensity 
of the pulsations varied slightly. On the 
fourth day, the pulsations diminished con- 
siderably in intensity. The large frag- 
ment beat 40 times a minute and the lit- 
tle fragment 90 times. The culture was 
washed and placed in a new medium. An 
hour and a half after, the pulsations had 
hecome very strong. The large fragment 
contracted 120 times a minute and the 
small fragment 160 times. At the same 
time the fragments grew rapidly. At the 
end of eight hours they were united and 
formed a mass of which all the parts 
beat synchronically. 

“Carrel then tried to preserve three 
fragments of heart in a state of functional 
activity for several months. One of the 
three experiments will be described. 

“On the 17th of January, 1912, a frag- 
ment of the heart of an embryo chicken 
of seven days was placed in plasma. It 
grew rapidly in a thick crown of conjunc- 
tive cells. At the end of some days, the 
pulsations, which were regular and strong 
at the beginning, grew feeble and ceased 
completely. For more than a month, the 
fragment remained immobile. On the 29th 
of February, the culture which had been 
subjected to fourteen passages was dis- 
sected, and the central fragment was 
placed in a new medium. After the fif- 
teenth passage, it was observed to con- 
tract rhythmically, and that the pulsa- 
tions were as strong and as frequent as 
on January 17th. The number of the pul- 
sations was from 120 to 130 per minute. 
During the months of March and April, 
the small fragment of heart continued to 
beat vigorously at from 60 to 120 times 
per minute. As the growth of the con- 
junctive tissue became more active, it 
was necessary before each passage to ex- 
tirpate the new connective tissue that had 
formed around the muscle. On the 17th 
of April the fragment beat 92 times a 
minute. The contractions were regular 
and agitated all the mass of tissue and 
the neighboring part of the middle of the 
culture. On May Ist, the pulsations be- 
came more feeble. They were then sub- 
jected to their thirty-fifth passage. In 
the course of the manipulation, the muscu- 
lar tissue was stretched and torn. The 
rhythmic contractions definitely ceased.” 

Experiments to date seem to establish 
that the connective tissue, at any rate, 
is “immortal.” 

From this research, it is possible to 
arrive at certain logical conclusions, 
which, however, it remains for the future 
to confirm. One, and the most important, 
is that the normal circulation of the 
blood does not succeed in freeing all the 
waste products of the tissues, and that 
this is the cause of senility and death. 





*“Vie Manifestée Permanente des Tissus,” 
La Presse Médicale, p. 532. 





This Advertisement 


will appear in many leading magazines. 
More than a million men will read it 
and many thousands will respond at 
once, 

If you are interested write for our 
new catalog No. 110 of men’s high 
grade furnishings in colors. Ready 
November Ist. 

A work of art. 
The most beauti- 
ful catalog of mens 
wear ever publish- 
ed. Every article 
shown in natural 
colors. 

Neckwear, gloves, 
hosiery, shirts, reefers, 
mufflers and handker- 
chiefs. An absolutely 
matchless selection — a!! 
in co!ors—newest styles 
—newest effects — at 
Prices that must prove 
a revelation to the pur- 
chaser. 

Any article ordered 
that does not prove more 
than satisfactory may be 
returned and the money 
will be refunded at 
once. 

No. 110-—These beautiful four-in-hand scarfs made from 
excellent quality silk in plain and fancy effects. In every 
conceivable color and combination of color. Sent prepaid to 
any address in the United States or Canada—for 50 cents. 

Add 5 cents to your remittance for insurance. 


























AUTOMOBILISTS 


With the approach of colder 
weather you are peculiarly 
liable to chill. This you can 
avoid by wearing JAEGER 

Pure Wool Underwear. Wealso 
make a specialty of Auto Coats, 
Rugs, Sweaters and Jackets, 
Mufflers, Woolen Caps, Hats 
and Hoods, also Foot Muffs, 


etc. 


Booklet and samples 
on request 





Dr.Jaeger’sS.W.S.Co.’s OwnStores 
New York: 306 Fifth Ave., 22 Maiden Lane 


Brooklyn: 504 Fulton St. Boston: 324 Boylston St. |} 
Phila.: 1516 Chestnut St. Chicago: 126N. State St. | 


Agents in all Principal Cities I 











PHOTOGRAPHY SIMPLIFIED 
tat TABLOID’ »e* RYTOL! tat 
UNIVERSAL DEVELOPER 
Matchless for plates, films and papers 
Carton: 35 cents, of all Dealers 
Specimen mailed free for 2 cents 
BURROUGHS WELLCOME & Co, 
a9 35, West Thirty-third Street, New York City 


Montreal : 101, Coristine Building 
RUBBE Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 
288-290 Sheffield Ave., Brooklyn, N. Y. 


Magical Apparatus 


Grand Book Catalog. Over 700 engrav- 
ings 25c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


Your PATENTS 

ncorporate = mses 

in ARIZONA 

Laws the most liberal. Expense the least. Hold meetings, 

transact business anywhere. a By-laws, and ponng for 
making stock full-paid for services, 

President Stoddard, FORMER R "SKC JCRETARY OF ARIZONA, 


resident agent for many thousand companies. Reference: 
Any bank in Arizona. 


STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 
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| 
ELECTRIC Morons 
SPECIAL Grinders 
MACHINES Polishers 


ROTH BROS. & CO. 
198 Loomis Street, Chicago, Ills. 




















The REACTO 
Electric Horn 


Tone is loud, sustained, penetrating 
but not abruptly harsh. 


Send for Bulletin 851 NO DELICATE PARTS 


The Hoitzer-Cabot Electric Co. 
Chicago, Ill. Brookline, Mass. 
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How do you file blue 
prints and drawings ? 


Or perhaps you don’t—just 
stow them away anywhere. 
The ‘“Y and E”’ Flat File 
holds large size blue prints— 
flat—in manila folders, care- 
fully indexed and always 
get-at-able. Air tight and 
dust proof. 


A booklet sent free to those 
who ask for it on their 
business stationery. 


YAWMAN«»> FRBEM FG.©. 


448 St. Paul St., Rochester, New York 











Wholesale Prices on the Witte Gasoline En- 
gine—for 25 years pacemaker for other makes. 
Always before sold through dealers—now 

direct—you get dealer's profit. Also extra big 
saving due to our own gas well. No power, 
heating, lighting, or testing fuel expense. 


has 61 points of superiority—full power on 
minimum fuel guaranteed. Write for Engine 
fi 


jacts.— Get complete offer. Free trial, guar- 
antee and unequalied prices, Sizes lig to 40 
H. P. Mention power needed. 
WITTE IRON WORKS CO. 
1775 Oakland Avenue, 











The Real Test of a Tractor 


A tractor makes good where it performs omen 
for so long a time that it more than pays for itself. 
That is the real test of tractor value. 


AnIHC Kerosene-Gasoline Tractor 


can be depended upon to make a saving of labor, time 
and money sufficient to pay for itself long before it 
wears out. Often it earns enough more to enable you 
to buy your second tractor with the earning of the first. 
There is an I H C tractor made for your work. Sizes 
are 12, 15, 20, 25 and 45 H. P. IH C general purpose en- 
gines are made in all sizes and styles from 1 to 50 H. P. 
Catalogues and full information on request. Address 


International Harvester Company of America 


(Incorporated) 
145 Harvester Building Chicago, USA 


MOTORCYCLISTS, READ THIS 


ame for the past three years. 
hampionship of the District of 














*“*Have been in the racing 
riding Indians, have held the I 
Columbia for that period. My last race to defend title was at 
Laurel, Md., June 29, ’12, in which T threw a tire in the third 
mile, and to win was compelled to ride an empty rim for the 
remaining seven miles. I certainly attribute the good behavior 
of my engine in such a strain at that time to “OILDAG.’ I 
specially recommend ‘OILDAG’ to riders of machines that are in 

the habit of ‘going some for a couple of miles’ 
then ‘quit.’ ’"’—Tommy Dedge, Wash., D. 
OILDAG affords perfeet lubrication. Sold in con- 
centrated form to be mixed with oil. Booklet L-458. 


International Acheson Graphite Co. 
Niagera Falls, N. Y. 


General Agents for Oildag, made by Acheson 
Oildag Company 


Y "t Sh t oneient = oe = 
ou Can OE On ikiret, “polish 


the stock, lubricate the trigger with ‘‘3 in One.” 
Use ‘*3 in One” on your skates, bicycle, tools— 
prevents rust. Write for free sample and booklet. 
3 IN ONE OIL CO., 42AZG BROADWAY, NEW 
YORK CITY. 


It’s Easy to Buy.a 
Kalamazoo Furnace 
Cash or Credit—30 Days FREE 


We prepay freight on the splendid Kalamazoo 
furnaces with complete fittings all r to 
install. We tell you bow to put it in. You 
can do the work yourself if you wish. Best 
heater—easiest to buy. ed by $100,000 


Bank Bond Guarantee. 
TRADE MARK REGISTERED $2 
Save $25, 
Write for Book of Furnaces / 
showing how you can heat your en- a 
tire house better than ever before, 




























Were science to find some way to wash 
the tissues in the living organism as they 
have been washed in these cultures, man’s 
life might be indefinitely prolonged. 


A Scenic Painter’s Studio 
(Concluded from page 349.) 
special mordant on which gold foils are 
brushed. 

Movable scenes are dealt with in the 
same manner as the large background 
scenery. The canvas used in this connec- 
tion is stretched out on special wood- 
work frames made by the joiner (Fig. 6). 
In order to facilitate the shifting of 
these frames special importance should be 
attached to making the frames as light 
and substantial as possible; they are sup- 
plied to the scenic painter on his own 
plans (sometimes in conjunction with the 
theater foreman). 

The making of scenery rendering artis- 
tically cut foliage, tendrils, and similar 
fine details is an especially difficult task. 
The following process has been of late 
adopted in this connection: After paint- 
ing the scenery and cutting out its out- 
line, it is turned around and lined with 
a fabric consisting of light meshes of 
black yarn. This fabric is cut to the 
proper dimensions and coated on the back 
with heated glue. Before the latter has 
dried, small strips of tissue paper of dif- 
ferent breadths (in accordance with the 
shape of the leaves) are applied, thus ob- 
taining a substantial whole. 

In order to allow the effects of scenery 
to be tested after completion, an observa- 
tion bridge commanding a good view of 
the canvas is generally installed at a 
height of 15 to 20 feet on one of the 
walls of the studio (Fig. 7). Movable 
scenery need only be set up vertically, in 
order to give the same impression as on 
the stage (apart from lighting effects), 
which facilitates the painter’s task. 

The last thing to do is to apply the 
finishing touches on the stage, with the 
electric lights turned on mainly to secure 
accordance with the actors’ dresses, put- 
ting on a new tone here and there and at- 
tenuating or reinforcing the tints wher- 
ever necessary to produce the desired ef- 
fects (Fig. 8). A finished example of the 
painter’s work is shown in Fig. 9 in an ex- 
terior view from the third act of “Faust.” 


The Proposed Trans-Sahara 
Railway 

RAILROAD project of great scope is 

the Trans-Sahara line, which the 
French government proposes to carry out 
in the near futume. Not long ago several 
expeditions were sent out in order te 
study the conditions for running the rail- 
road across the desert region, and this 
part of the work is now terminated. It 
is thought that the entire plans can be 
drawn up before the end of this year. 
Such a railroad will afford a connection 
between Algeria, Morocco and the desert 
region, with the French colonies situated 
in the regions of the Congo and the Niger, 
so as to inter-connect all the colonies, 
whence a great advantage will be secured 
not only for commerce, but also for mili- 
tary purposes, allowing the native troops 
which it is proposed to raise in the Sene- 
gal and Congo region to be transported to 
the north of Africa or even across the 
Mediterranean into France under the pro- 
tection of the fleet. The present expedi- 
tion consisted of a number of leading en- 
gineers and officers of the War Depart- 
ment, and a caravan of 50 men and 120 
camels started from El Aoulef, the south- 
ern terminus of the Algerian railroad, in 
order to cross the desert. The expedi- 
tion divided at Silet in order to explore 
several different regions. Among others, 
Dr. Nieger took a southeastern route, so 
as to find the best conditions for running 
the railroad as far as Lake Tchad. His 
party then returned through British Ni- 
geria by way of the new railroad from 
Kano to the coast. The other expedi- 
tions followed different routes in order 
to trace lines for the general project, and 
in all cases the proposed lines make con- 
nection with already-existing railroads in 
the southern region lying between Tim- 
buctoo and Lake Tchad. 


“32” Touring Car—$975 


F. O. B, Detroit, including windshield, mohair top with enve- 
lope, Jiffy curtains, quick detachable rims, gas headlights, Prest- 
o-lite tank, oil lamps, tools and horn. Standard color, black. 
Roadster, fully equipped, $975. 









Trimmings, black and nickel 








<<) : ‘s = ~ 
ici I” 
“32” Delivery, fully equipped . . .$950 & 
“20” H.P. Runabout, fully equipped, $750 & 
F. O. B, Detroit S 


An axle that is an axle 


The Hupmobile rear axle is of the full- 
floating type—a type almost wholly re- 
stricted to cars of the highest price. 

The chief advantage of this type is that 
no load whatever is carried on the axle 
shafts. They do nothing but drive the 
wheels. 

The Hupmobile housing is built up of 
the two tapered steel tubes, 1, 1, the mal- 
leable iron central housings, 2 and 3; and 
the propeller shaft housing tube, 4—five 
pieces which form a case so strong and 
rigid that it does not require the support 
of truss rods. 

The tubes 1, 1, carry the weight of 
the car. Each wheel runs on two 
sets of roller bearings, 13 and> 14— 
13 takes the load—14 takes care of the 
side strains. 








are freed to 
volted to the 


Thus, the axle shafts, 8, 
do the driving, with flanges | 
wheels at 15. 


The large roller bearings, 5, 5, take 
only the up and down loads from the 
differential, the end thrust bearing being 
taken by two ball bearings just outside the 
rollers. One of these is shown at 6. 


In mounting the bevel driving pinion, 
we use two roller bearings, 9 and 10, in 
stead of one, placing one on each side of 
the gear. They hold it in perfect and 
permanent alignment, while the ball 
bearings, 11, take the end thrust. 

Two threaded adjusters, 7, 7, are 
used in our axle to set the bevel gear 
so that proper mesh with the driving 
pinion is secured and retained. 











Their past goodness is 
history — their 


signature. 


future 
goodness is assured by 
the Liggett & Myers 










Straight Cut 


C7rgarelles o2 Fuk 


Favorites for over thirty years 


The great cable had hardly 
flashed its first message across 
the Atlantic when Richmond 
Straight Cuts were introduced 
to smokers on both sides of 
the big pond. 


Neither time nor distance 
can diminish the popularity 
of this best of all Virginia 
Cigarettes. 


20 for 15c 
Raggett yen Jobavoe C2 


. 
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Trucks delivers | 


is possible by any other means, because it is the most 


The worm gear drive of Pierce-Arrow 
more of the generated power to the rear wheels than 


direct and efficient drive—demonstrated for ten years in | 
; P , . 
Kngland—and proven in this country for over two 


gl; 
years in every class of light and heavy service in which 
Pierce-Arrow worm driven trucks have been operated. 
wheel and worm shaft, generally known as worm gear con- 


‘The worm 


struction, employed in the Pierce-Arrow Truck, are warranted to fulfill 


their functions for one year from date of shipment under normal service. 





5-TON MOTOR TRUCKS 


CHE PIFRCE-ARROW MOTOR CAR COMPANY, BUFFALO, N.Y. 











G. V. Electric Trucks 


In service since 1901. Standardized in 1907. 

Thousands in use. 

In buying a G. V. Truck or Wagon you take nothing for granted. When we | 
Yes, it will last ten years,’’ we snow. Have them still on the street that | 

are eleven years old, and the 1912 product is faster, lighter, gives greater mileage | 

and is more efficient than the early models. All parts of each design interchange- 

able and accessible; complete roller and ball bearing equipment. 


The dSioneer Electric and the | 
leader still 


Say 


> 


229 bought by leading express companies, 212 
by prominent department stores, 419 by Central 
Stations, 516 by brewers, hundreds more by 
mills and large manufacturers. 937 already 
purchased by 25 firms. 

















Phere is no longer any question about the superiority of the Electric for city haulage, and the 
G. V. Truck embodies the ene design which has stood the test of years. It is constructed for 
hia ervice rhe “*‘kinks*’ were taken out of it long ago by service in scores of cities. The 
G. V. is made right and sold right (only where it will make good)—that’s why it leads. 


Made in six capacities, 750 Ibs., 1000 Ibs., 2000 Ibs., 2 tons, 3 )4 tons, and 5 tons. 


Can’t we help you solve your haulage problem? Ask us for cost data. 





| “ The Electric Truck as an Investment’’ or Catalogue 101 on request. 








General Vehicle Company 
Principal Office and Factory, Long Island City, New York 


New York Chicago Boston Philadelphia St. Louis 





|each trip. 
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The Motor-driven Commercial Vehicle 





commercial motor vehicles. 





This department is devoted to the interests of present and prospective own- 
ers of motor trucks and delivery wagons. 
any questions relating to mechanical features, operation and management of 


The Editor will endeavor to answer 








**Roundhouse Attention” for 
Motor Vehicles 
By John R. Eustis 
T HAT more commercial motor vehicles 


fail to give satisfactory service be 
cause they are not operated and cared 


for properly than because of inferior de- 
sign and construction is a fact well known 
to transportation engineers. The modern 
motor truck and delivery wagon are built 
to stand hard service, provided they are 
properly cared for in the garage. 
“Roundhouse attention” is the name 
given to this requirement, and it is taken 
from railroad parlance. Its significance 
in this case is that the motor vehicle 
should have the same careful attention at 
the end of each day’s work that the rail- 
locomotive receives at the end of 
If the locomotive requires in- 
spection and adjustment at the end of a 
run over smooth steel rails, how much 
more should a motor truck receive the 


road 





same after a long day’s work over rough | 
roads, in which it is jolted and strained | 
in a way a locomotive is never subjected | 
to. The time required for this is seldom 
longer than it takes a horse driver to un-| 
harness, clean and feed his team at the| 
close of a day’s work. 

Such attention pays for itself many 
times over in dollars and cents. There is 
almost as much opportunity to increase | 
motor truck efficiency in the garage serv- 
ice as there is in providing proper loading 
and unloading facilities or in routing de- 
liveries. The railroads furnish an illus- 
tration of this, in that the total cost per 
locomotive mile for the four leading lines 
running out of New York, for the year 
1911, varied from 4 to 16.6 cents, and 
the lowest figure was for the line with 
the severest grades. This variance of 
over three hundred per cent must be 
largely attributed to the difference in 
maintenance service. 


The Horse’s Board Bill 





NE factor which is exerting a power- 
ful influence in favor of motor trucks 
is the steadily increasing cost of using 
horses, purchase price and maintenance, | 


|} stable rent, drivers’ wages and feed in- | 


cluded. 

According to Census Bureau figures 
the valuation of in the United 
States has increased 137 per cent in the| 


horses 


last ten years, while the increase in num- | 
ber has been only 13 per cent. The total | 
number at the time of the last census was | 
24,016,024. 

In the same period the value of hay 
has advanced from $10 per ton to over 
$20, and corn and oats have increased | 
Land values | 
most sections of New| 


in value proportionately. 
have increased in 


York, taxes in all sections, and these are | 


the factors which govern the renting| 
value of stable properties. This same 


condition holds true in practically every 
commercial center. 


Motor Trucks at the Electrical 
Show 


= Electrical 
<Athe New Grand Central 


Exhibition in 
Palace, New 
York, motor trucks were well represented. 
There were half a dozen different exhibits 


the recent 


in which the motor trucks were shown in 
the powerful 
used to a baggage 
truck of two thousand pounds capacity. 


varying from 


by 


types, ones 


breweries small 





demonstrating his invention, and so they 
induced him to let them exhibit the truck, 
machine and all. The bottle capping ma- 
chine, which, by the way, was a very in- 
genious one, served to attract attention 
to the truck exhibit and also emphasized 
the fact that the electric truck is very 
adaptable; for the power stored in its 
battery may be used to advantage on all 
manner of machinery mounted on it or in 
its immediate vicinity. 

One of the most interesting features of 
the show was the indoor track on the 
third floor, where electric automobile 
demonstrations were made and driving 
lessons were given without charge, under 
the auspices of the New York Electric 
Vehicle Association. Not only were pleas- 
ure vehicles demonstrated, but also small 
electric trucks. To emphasize the fact 
that very little power is used by a truck, 
the following sign was displayed: 

“Less current is consumed by a one-ton 
electric truck, carrying a load one mile, 
than by the above lamps, burning 
hour.” 

The lamps referred 
32 ecandle-power carbon 
By a one-ton truck, of course, is meant a 
truck that carries a load of two thousand 
pounds. The weight of the truck itself 
would in the neighborhood of four 
thousand pounds. Thus, we have about 
three altogether, carried by 300 
watts or 0.4 horse-power. 


one 
to were three 


filament lamps. 


be 


tons, 


Delivery Service of New York’s 
Department Stores 
By Morris A. Hall 
HERE are said to be 1,405 depart- 
ment stores in the United States, of 
which New York city pessesses not less 
than 10 per cent, and probably 
Manhattan alone being credited with 90, 
a many of the largest 
classified as drygoods stores. These serve 
not less than 15,000,000 people. 

To do this, it has 
the past to maintain enormous stables of 
horses, with a tremendous proportion of 
reserve horses in order to take care of all 
With the of the 
motor truck, however, has been 
changed materially, and the 
total number of horses is 
still very large, the greater 
of these is the property of smaller and 
less progressive firms. In fact, it 
be stated that now four of the largest 
firms are using no horses whatever, 
not less than six will be in a similar con- 
dition within two years. 

The whole number of motor vehicles 
now used by the New York department 
stores is estimated by the writer at 700, 
with 525 in Manhattan, and 175 


more, 


while good are 


been necessary in 


coming 
this 

although 
and 


emergencies. 


wagons 
proportion 


may 


and 


75 in Brook- 


| lyn and other boroughs. Of these approxi- 


mately 290 are electrics, the balance, 410, 


gasoline. At the same time, about 3,000 
horses are still in use hauling 1,900 


wagons. Some of these will never be re- 
placed, but approximately half of them 
will, making a place with the natural 
growth of the businesses for about 1,000 
more trucks in the next five years. 

Some idea of the extent of area served 
and magnitude of the general proposition 
of large department store delivery may 
be gained from a description of several 
of them. R. H. Macy & Co., for instance, 
covers all places south as far as Lake- 
wood and Point PleaSant, New Jersey, 
as far west as a straight line north and 








Mounted 





upon one of the larger trucks| south through Boonton, Parsippany, Sum- 
was an automatic bottle capping machine. | mit, and Fanwood, New Jersey, as far 
The machine was driven by power ob-| east as Woodbury and Oyster Bay, Long 
tained from the battery of the truck. The| Island, and Stamford, Conn., and as far 
manufacturers of this truck were anxious| north as White Plains, Elmsford and 
to display the model at the Electrical | Pearl River, New York, and Ramsey, New 
Show, but the only one available was in | Jersey. 

service of the inventor of the bottle cap- This makes an area 50 m'les wide by 
ping machine, who used this method of|65 miles long, out of which the ocean 
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cuts a corner approximately 25 by 30 
miles. These figures give a resulting land 
area covered of 2,500 square miles in 


round figures; that is, half as big as the 
entire State of Connecticut. 

To cover this area in anything like a 
proper manner requires organization and 
a well thought out plan. There are near- 
ly twenty depots or sub-stations, the num- 
ber varying with the character of the 
service. These are supplied by big 3 and 
5-ton trucks, which make the 
long runs at night, and in some cases 
during the day. From the sub-stations 
radiate the actual deliveries by electric 
automobile when the distance is long, and 
by horse when it is short. The majority 
of retail deliveries in New York city are 
made from the main store, the Long 
Island City and Coney Island depots by 
means of iight electrics. These have a 
radius up to 35 and 40 miles a day, where- 
as the best the horse can do is 16 to 18, 
with 22 as a maximum of isolated coun- 
try delivery. 

The entire includes (the fig- 
ures vary widely from one month to an- 
other): Forty-two motor vehicles, con- 
sisting of 7 gasoline trucks and 35 elec- 
trics, 200 horses and 150 wagons. For 
comparison another large store—John 
Wanamaker—has 75 motor vehicles, con- 
sisting of 70 gasoline and 5 electrics, 275 
In the compari- 
son, points will be noted, pri- 
marily the much greater proportion of 
gasoline cars in the Wanamaker equip- 


gasoline 


system 


horses and 150 wagons. 


several 


ment. This shows the individual prefer- 
ence, the Macy Company having always 
found the electric vehicle very reliable 


and serviceable, whereas the Wanamaker 
firm could not be persuaded even to try 
them until a year ago. Another point is 
the much larger proportion of horses to 
wagons in the Wanamaker instance, this 
firm having 75 more horses for the same 
pumber of wagons. It is explained by 
the fact that horses go out but half a day, 
those working in the morning being re- 
placed by fresh horses in the afternoon. 
This scheme serving of a 
larger territory per wagon, but requires 


enables the 


more horses. 

Some of the other notable delivery sys- 
tems of New York city are those of: Gim- 
bel Brothers, which is entirely motor, no 
horses whatever being used; J. L. Kes- 
ner & Co., of which the same is true; 
Lord & Taylor, Stern Brothers, Greenhut- 
Siegel Cooper Company, Simpson-Craw- 
ford Company, and W. & J. Sloane, not 
strictly a department store, but having an 
equipment which has 
Gimbel’s 


interesting motor 
gradually displaced all horses. 
now has 127 motors, 89 electric and 38 
gasoline; Kesner’s has 45 gasoline ve- 
hicles, 42 of the 1-ton size and all of one 
make; Stern’s employs 28 gasoline cars 
and 2 electrics, as well as many horses; 
Sloane’s has a fleet of 19 cars, of which 4 
are electrics; the Greenhut outfit includes 
17, all electrics, and many horses; Simp- 
son-Crawford, 16 trucks of which half are 
electric, and 400 horses for 200 wagons; 
Lord & Taylor, 13 gasoline cars, 124 
horses and 60 wagons; Aitken, Son & Co., 
13 electrics and no horses; Arnold, Con- 
stable & Co., a fleet of 10 electrics, some 
gasoline cars and a few horses, and so 
on down to the smaller houses which 
have practically all horses, but are try- 
ing out a motor truck or two. 

Cost figures are more or less difficult to 
handle, but it may be stated that the 
Macy electrics (34) averaged 19.15 cents 
a mile, while the gasoline cars did over 
14,000 miles a year at a cost of 17.48 cents 
a mile. In the Sloane service, a 3-ton 
truck, doing 42 miles a day for 296 days 
a year averaged 26.1 cents a mile and 17 
cents a ton-mile. Stearns found that the 
electrics cost about 13 cents a _ ton-mile, 
an automobile unit costing $1,780 a year, 
while the same service from horses came 
to $3,892 a year, a saving of $1,912 a 
year for each motor-driven unit. Simp- 
son-Crawferd’s cost figures show a pack- 
age cost of 6 cents each by horse and 2% 
by automobile. Gimbel’s delivery equip- 
ment coveged 1,500,000 miles last year 
with an operating cost of 6 cents a ton- 
mile and & total cost of 50 cents a mile. 





Greenhut’s 1,000-pound cars do _ 10,500 
miles a year at a cost of 51% cents a mile, 
or 22 cents a ton-mile; the 1-ton cars, 
10,100 miles at 22.46 cents a mile and 
the same a ton-mile; the 314-ton electrics, 
8,300 miles at a ton-mile total of 10.65 
cents. 

Generally speaking, the 1-ton truck will 
do 80 miles a day at a total ton-mile cost 
of 20 cents, or $8 a day, while a 1-horse 
wagon will cost $4 a day and do but 22 
miles (maximum), making the ton-mile 
cost 36 cents. Moreover, these figures 
show that in mileage covered, the former 
is equal to 3.63, or since a horse cannot 
be divided, 4 1-horse outfits, which at the 
$4 a day figure, would amount to $16 a 
day. Hence, the motor shows a saving 
of about $12 a day on equal mileage re- 
quirements. 

However, cost alone is not the decid- 
ing factor in the department store’s grad- 
ual, but very certain adoption of motor 
trucks, that is its quickness of action, 
allowing of rapid delivery or as it is 
usually termed, more prompt service, an 
extension of available territory and a 
lowered cost being the secondary decid- 
ing factors. 


Motor Truck Queries and Answers 


P. S. writes: Ona recent trip abroad 

¢I was much impressed by the num- 

ber of motor omnibusses in service in the 

large cities, particularly in London and 

Paris. How many are there in this coun- 

try, and why are they not generally used 
here as abroad? 

A. The largest and oldest motor omni- 
bus installation in this country is that of 
the Fifth Avenue Stage Company in New 
York, which is now operating close to one 
hundred vehicles. There is a line of four 
or five running on one of the principal 
residential thoroughfares of New Haven, 
Conn., which is nearly as old. A company 
began operations in Chicago last fall and 
now owns about a score of vehicles, while 
another has begun in a small way in In- 
dianapolis. There are a large number of 
motor stages of various kinds in use 
throughout this country, and these might 
be classed as omnibusses. The total num- 
ber is small, however, compared with the 
1,500 motor omnibusses in London and the 
something more than half this number in 
Paris. 

Among the reasons which undoubtedly 
explain why motor omnibusses are not 
generally used here as is the case abroad, 
is the fact that all types of commercial 
motor vehicle are of more recent origin 
in this country than in Europe. Other 
forms of passenger transportation, par- 
ticularly the electric street car, have been 
more highly developed in American cities 
so that there is not the same need for 
motor omnibusses. The inferior street 
surfaces and the difficulty of securing 
franchises are other contributing factors. 
Passenger transportation in competition 
with street cars and interurban trolleys 
is one of the most promising fields which 
the future holds for the commercial mo- 
tor vehicle in this country. 


A. J. B. asks: Is motor truck travel 
unusually hard on stone roads, in com- 
parison with pleasure car and horse traf- 
fic? What is the best kind of road sur- 
face for motor truck travel? 

A. Your questions represent problems 
as yet unsolved. When motor trucks are 
over-loaded and over-speeded and unfor- 
tunately. this is the rule rather than the 
exception, they are harder on roads than 
pleasure cars. When road surfaces begin 
to loosen and show holes, and this condi- 
tion is largely caused by horse traffic, 
then motor truck travel becomes destruc- 
tive, as a heavily loaded, fast moving 
truck hits each depression with a trip 
hammer blow. As practically all roads 
are used by the three kinds of traffic you 
mention it is difficult if not impossible to 
ascertain which is the most destructive. 
Although there are many opinions on the 
subject, it would seem that a concrete 
base with a macadam top, the surface of 
whioh is bound with a heavy oil of tar, 
would be the best for motor truck travel. 
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\ You find the Westinghouse Motor 
a Labor Saver in your Shop— 
in your Office? 


\ Why not use it 


’ HE small Westing- 

house Motor at a twen- 
tieth, or a sixth, or a half 
horse power is just as effi- 
cient, as free from troubles, 
as the large industrial motor 
of the same make. 


You can safely put it in 
charge of your office boy to 
run an envelope stamper, 
letter sealer, multigraph or 
any other time and labor- 
saving device. It also runs 
the adding machine and the 
dictaphone. 


Occasional lubrication and 
cleaning is all the attention 


the motor needs for a life- 
time of use. 


The Westinghouse Motor 
is now a necessary adjunct 
to the modern home. It runs 
the vacuum cleaner, the 
washing machine, the laun- 
dry mangle, the ice cream 
freezer, the sewing machine. 


To learn how directly the 
Westinghouse Motor can be 
of benefit to you—and the 
cost of the motor and ihe 
devices to go with it, consult 
the nearest good electrical 
dealer. We will send you 
his name if you will write us. 


Westinghouse Electric & Mfg. Company 
Dept. MJ, East Pittsburgh, Penna. 








UNITED 


can be bought. 


without fail. 





This is the way 






STATES 


MOTOR TRUCK TIRES 


cut down your 
operating cost 


They have an unprecedented 
mileage guarantee (10,000 miles). 

They never require an expen- 
sive visit to a repair shop. 
driver is now the tire repair man. 

They never force you to lay up 
your truck for a day or two on 
account of a tire replacement. 
Your tire changes are made in 
your own garage. 


They don’t tie your truck down 
to a repair station. A truck carry- 
ing a spare United States Tire is 
free to go anywhere that gasoline 


The 


Get them on your new trucks 


UNITED STATES TIRE COMPANY 


New York 
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IF THE TRIAL BALANCE IS “OUT” 


It worries no one but you—the bookkeeper. 


No matter whose mistake it is, it’s up to you to stay and drudge, 
regardless of regular hours, until the books are straightened out. 













Don’t do it—there is a better way. The 
Comptometer 
prviors. 
SUBTRACTS 


ADDS 
MULTIPLIES 


~ *4relieves your mind of 
the wearing grind of 
imechanical thinking 

gives you more time 
ge fordoing thethingsthat 
: count, both for yourself 
and the firm. It handles all your figure work— ~addition, multiplication, 
division, subtraction. You simply push the keys—the machine does the 
rest, with sure accuracy. Try it--see how it works. Trial free—write us 
about it and get free copy of “Rapid Mechanical Calculation.” 


FELT & TARRANT MPG. CO., 1708 N, PaulinaSt, CHICAGO, ILL. 


Jacobson Gasoline Engine 


More power from less gasoline is the typical report on 
these engines. Simple design, few parts, light run- 
ning, no breakage—the favorite 
wherever krown, 


















M.1I.P. KEY FILING 
MACHINE 


Makes every Known Pin Tumbler Key 
in a minute; absolutely accurate. Best 
Key Filing Machine at any price. Master 
Mechanics, Superintendents of Buildings, 
Hardware Stores, etc., cannot afford to 
be without this tool. Send for circular 
and testimonials or $3.00 for machine 
complete. 


Se & CO., 85 New St., New York 


Learn | Watchmaking 


We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions 
| sec ured. Easy terms. Send for catalog. 


| ST. LOUIS \emnasnenmenin SCHOOL, St. Louis, Missouri 


Nulite Portable Parlor Lamp 


The cheapest, best and most beautiful light ob- 
tainable for town or country. Makes and burns 
its own gas; 300 C.P.5 rs for | cent. Can 
be used anywhere with amazing results. Low 
in price. Thorens reliable. Many new and 
exclusive features. Bes 


tion ¢ the year 
for agents. Write today Re Po lone 


NATIONAL STAMPING & ELECT! —y WORKS 
412 S. Clinton Street, Chicago 










rate it. 
Ask for 
proot. 
Bach engine provided with magneto. 

The box base prevents parts getting out of alignment 
as well as saves in insurance rates. Constructed to 
conform toe insurance requirements. We have an at- 
tractive proposition for dealers at home and abroad. 

Write for catalogue and special dealers’ prices, 

JACOBSON MACHINE MFG. CO., Dept. Y, Warsen, Pa 
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HOW TO BU HN. D A 3 H.P. GAS ENGINE AT HOME 











In Scientific American Supplements, 1641 and 1642, E. F. Lake describes simply and 
| thoroughly how a five horse power gas engine can be built at home. Complete working 
|| drawings are published, with exact dimensions of each part. @ Price by mail for the two 
| 


Supplements, Twenty Cents. @ Order from your newsdealer or from 





MUNN & CO., Inc., PUBLISHERS, 361 BROADWAY, NEW YORK 























Great Events in American Progress 


Described by Famous American Journalists— With supplemental 
papers by writers having personal and special information. 


The Century Magazine’s “After-the-War-Series” 


Beginning in The Century for November, 1912 


With Colonel Watterson’s Paper on “The Humor and Tragedy of the Greeley 
Campaign’’ and Comments by Whitelaw Reid and Horace White 








These notable papers will picture the events since the Civil War 
which have been a compelling influence in the life of the nation, 
treating of ‘‘ The Causes of Andrew Johnson’s Impeachment,”’ 
‘*The Return to Hard Money,”’ ‘‘ Uncle Sam’s Bargain in Alas- 
ka,’’ ‘“The Aftermath of Reconstruction,”’ ‘‘Cleveland’s Triumph 
over Biaine,’’ etc., etc. 


COMING 


A Serial Novel of America and England 


By MRS. FRANCES HODGSON BURNETT 


From the Adriatic to the Bosphorus 
By ROBERT HICHENS and JULES GUERIN 


A travel series of rare delight. Mr. Hichens has in wonderful measure the gift of 
reproducing for his reader the atmosphere and color of far-distant lands; and to 
accompany Mr. Hichens’s description of his journey, Mr. Guérin has made eight- 
een exquisite pictures, several in color. 




















Other Important and Delightful Features of the New Volume of $4.00 - pose 
Begin with 

THE CENTURY MAGAZINE | ,, Never". 
will be announced from month to month. a 











Lesson of the Railroad Wreck at 
Westport 
(Concluded from page 345.) 

like action it lurched over to the right, 
and was in this position when it entered 
the second half of the crossover. Here 
the reaction of the curve on the flanges 
of the wheels caused the engine to con- 
tinue heeling over to the right until equi- 
librium was entirely lost. The wheel 
flanges (see small sketch) lifted clear of 
the inner edge of the rail, and the engire 
shot straight ahead for seventy to eighty 
feet, landing on its outer right-hand 
wheels upon the ties on the outside turn- 
out to outer track of the siding. When the 
writer inspected the scene of the wreck, 
he found there was not a single scratch 
on ties or rails throughout the whole 
crossover. 


“STAR” itischmess 
vor Powe LATHES 


in the repair shop, garage, — 









SENECA FALLS MFG. CO. 
695 Water Street 
Seneca Falls, N. Y.,U.S.A. 


EBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


WORK SHOPS 


ef Wood and Metal Workers, without 
steam power, equipped with 


BARNES’ Foot Power 
MACHINERY 


allow lower bids on jobs and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog free. 











Now the centrifugal force developed 
against a curved rail is inversely propor-| 
tionate to the radius of that curve. The| 
longer the radius, the smaller the cen- | 
trifugal force. It is perfectly possible 
(though, of course, more expensive and 
requiring more careful workmanship) to 
make a crossover so long and its curva 
ture so easy, that the centrifugal effect, 
even at sixty miles an hour or more, will 
not imperil the safety of the train. These 
facts are well known to railroad engi- 
neers, and of late years our best railroads, 
those which are sincerely desirous to do 
everything possible to render railroad 
travel safe, have been taking up the short 
crossovers laid down in an earlier day 
and substituting others of a safer type. 





LATHES 





The New York Central uses, under condi- 
|tions similar to those at Westport, a No.| 
| 18, the radius of whose switch rail is 
|2.521 feet. The Pennsylvania Railroad | 
|Company uses a No. 20, with a radius of | 
| 3,442 feet. 
|radius of only 942 feet. Consequently, | 
| had a New York Central crossover been | 
| in place at Westport the centrifugal force | 
would have been not much more than one | 
third as great, and with a Pennsylvania | 
No. 20 in place, it would have been not 
much over one fourth of that developed 
by the wrecked train. The New York 
Central Company has a speed limit, we 
believe, of forty miles per hour for its 
No. 18, and the Pennsylvania Railroad 
imposes no speed limit on its No. 20, the 
curvature being so easy as to be safe at 
any speed at which the train can be run. 

Furthermore, in showing how well this 
matter is handled by roads whose officiais 
are sincerely desirous of doing everything, 
both in the physical construction of the 
road and in the maintenance of strict dis- 
cipline, to safeguard its passengers, it 
should be mentioned that on the shorter 
crossovers on the Pennsylvania lines on 
which speed limits are imposed, tests are 
made at regular intervals of the speed at 
which engineers run over them. The 
engineers do not know when such tests 
will be made, and a violation of the rule 
meets with instant punishment. 

The ScientTiric AMERICAN commends 
these facts to the serious attention of the 
general public, and expresses the hope 
that in the forthcoming legislation which 
will undoubtedly be the outcome ef the 
Interstate Commerce Commission’s in- 
vestigation of this matter, the constitu- 
encies will make it clear to their repre- 
sentatives in Congress that they wish the 
recommendations of the Commission to be 
embodied in early and drastic legislation. 


Russian Military Flying Machines 
HE aeroplanes which will take 
part in the War Department con- 

course in Russia are almost entirely 

of home _ construction. The _ entries 
were closed on August 23d, and it 
is thought that at least fifteen aero- 
planes made by Russian constructors 
will take part. A series of contests 
outside the official event will also 
form part of the programme, and/| mov 
the Russian pilot, Abramovitch, who 
recently made a flight on his German 

Wright biplane from Berlin to St. 

Petersburg, is to take part. It is 

said that a Holland constructor will 

make flights with an aeroplane of a 








new system. 





W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Illinois 


SOUTH BEND 


Established 1872 





Screw Cutting 
9 to 18-inch Swing 
Straight or Gap Bed 
Power, Foot & Electric Drive 
Interesting Catalog Free 
South Bend Machine Tool Co., 421 Madison St., South Bend, Ind. 


A ‘* Corking’’ Good Tool 
To Own is This “RED 
DEVIL” Diagonal Plier pes feed. aoe of 
“a sartierar wae “ f] 
ea yn ea eal tool store for 
> DEVIE Ne No. 942- 
og or will 
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SMITH & HEMENWAY CO., 15S Chambers St., New York City 


ELECTRONS AND THE ELECTRONIC 
| THEORY are discussed by Sir Oliver Lodge in 
| Scientific American Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For sale by Munn & Co., Inc., and all newsdealers. 
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Circular and Advice Free 
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WE MANUFACTURE FOR YOU 


Novelties and Specialties of all kinds by contract. Expert 
workmen; exceptional factory facilities. Prices reasonable. 
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MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators, and hoist 

direct from teams. Saves handling at less expense. 
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Providence, R. 1, U.S. A. 
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PORTLAND CEMENT MAKING is described 
in excellent articles contained in Scientific American 
Supplements 1433, 1465, 1466, 1510, 1511. Price 
10 cents each: For sale by Munn & Co., Inc., and 
all newsdealers. 
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~ Have You ji 
Sent Us Your fees 
Free Book 


Coupon Yet? 


It is impossible to describe the Harvard 
Classics (Dr. Eliot’s Five-Foot Shelf of 
Books) in an advertisement. The work 
is so comprehensive, has so many points 
of interest, and covers so much of the in- 
tellectual history of the human race, that 
we can do no more than touch upon a 
single feature in any one advertisement. 
That explains why we offer you an at- 
tractive little book free—a 64-page book 
describing the Harvard Classics, giving the 
list of contents, and containing an article on 
the plan and purpose of the work by Dr. 
Eliot. The coupon cut from the lower 
corner of this page will bring you this inter- 
esting little book 


This Wonderful Reader’ Guide 


Ties Fifty Volumes Together 


Dr. Eliot’s plan, from which the Five-Foot Shelf has been evolved, was to collect 
in fifty volumes, in_the limits of am ordinary bookshelf, a complete summary of the 
world’s intellectual growth; as represented by the greatest philosophers, scientists, poets, 
dramatists, historians and story-tellers. 

It was, in short, a plan to put “‘the worlds civilization on a bookshelf.” 
This plan has been worked out in a fifty-volume hwufary that is so entirely different 
from any other collection of books that there can be no comparison. 

But without this ingenious ‘‘Reader’s Guide” the Five-Foot Shelf would have 
been simply a splendid collection of literature, each volume standing by itself. 

The ‘‘Reader’s Guide’ turns these fifty volumes into one great book. The ““Guide’’ 
shows the reader how to follow a single thought through the entire library, t. take a 
consensus of opinion of the world’s greatest thinkers. It is a handy tool for using the 
Five-Foot Shelf, increasing its value to the reader. 


Dr. Eliot’s Five-Foot Shelf. 


The Harvard Classics 


We have just published a Popular Edition of this famous library. In publishing the Popular 
Edition, we are carrying out Dr. Eliot’s idea of the place this library should permanently hold 
as an educational influence. He intended the Five-Foot Shelf for the millions of men and 
women who are busy doing the nation’s work—professional men, office men, farmers, sales 
men, mechanics—for readers who have no time to read a roomful of books to gain a clear 
perspective of the world’s thought and achievement. 

The Popular Edition is so/d at a low price, and on easy terms that put it within everybody’ 
reach. The coupon will bring you our free book, and full particulars as to price and terms. 


P. F. Collier & Son, Inc. 
Publishers of Good Books 
NEW YORK 
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P. F. COLLIER & SON, Inc. ici, Am. 10-26-1 
416 W. 13th Street, New York City 


Please send me your 64-page book describing the Harvard 
Classics (Dr. Eliot’s Five-Foot Shelf of Books) 
Name 
Street 


City 
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CIGARETTES 


Not everyone can enjoy lunch up on 
a steel girder 500 feet from ground 
—butall men, up or down, can know 
the lofty pleasure of smoking Fatimas, 
And thousands of men do know it, 
fer this wonderful Turkish-blend is 
now the biggest selling cigarette in 
America. Tried them? 


With each package of Fatimas you get 
a pennant coupon, 25 of which secure a 
handsome felt pennant—Colleges, Uni- 
versities and Fraternal Orders ( | 2x32) 
—selection of 115 
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